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e LIGHTER 
e MORE COMPACT 


e MORE EFFICIENT 
THAN EVER 


Now, in one beautifully-designed instrument, Camera and Strobe- 
type flash are incorporated to eliminate the inconvenience 
of a separate power unit. 


Remarkably economical, the new Clini Camera D is only $150. 
So every office can be equipped for taking brilliant, color 
correct external eye photos. 


Write for complete information about this exclusive Jenkel- 
Davidson camera. No obligation. 


366 POST STREET - SAN FRANCISCO, CALIFORNIA 


for coccic infections 
...and in trachoma 


lactobionate, 1% 


OPHTHALMIC OINTMENT 


Backed by extensive clinical trials— 
Eryrurocin Lactobionate Ointment is highly 
effective against staph-, strep- and pneumococcic 
eye infections . . . as well as in acute and 
chronic stages of trachoma. You'll find that 
ERYTHROCIN quickly penetrates the ocular 
tissues and appears in the aqueous humor. In 
addition, you'll find Eryrurocin Lactobionate 
Ointment especially useful when the infecting 
organism resists other antibiotic ointments. It 
comes in boxes of 12 4-ounce tubes. Each tube 
has a tip for ointment instillation into 

the conjunctival sac. Won’t you try 
Lactobionate Ointment? 


\ACTO@IONATE, ABBOTT 


“ty 


The Traveling Man from Mager & Gougelman 


Eddie Kerr has helped physicians fit thousands of patients with 
artificial eyes. Like the other experts from our offices, he pro- 
vides you with technical information and assistance on difficult 
cases. The samples in his case will match many patients. Or, he 
can make eyes that perfectly match with the materials he car- 
ries. One of our experienced men visits most areas regularly — 
another reason to call or write our nearest office for your next 


ocular prosthesis. 


Made to order and selections from stock 
Complete Eyes sent on memorandum same day order 


received 


Glass and Plastic Damaged or broken artificial eyes accurately 


matched 


Artificial Eye Fitted to all types of motility implants 
Implants, X-Ray therapy shields, foreign body 


Service locators 


© Superior Quality —Finest Workmanship 


$e Mager and Gougelman 


profess essi 30 North Michigan Avenue ° 510 Madison Avenve 
1851 Chicago 2, Illinois ° New York 22, New York 
since’ DETROIT « CLEVELAND + KANSAS CITY + MINNEAPOLIS © ST. LOUIS 
BOSTON «+ PHILADELPHIA «+ PITTSBURGH + WASHINGTON 
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A better way to get the drop on 
ocular inflammation 


MAJOR ADVANTAGES — Exclusive plastic package, convenient pocket 
or purse size, unbreakable, easily controlled dropper action, anti- 
inflammatory —antibacterial. 


STERILE OF HTHALMIC SBUGPENGION OF 


New Hydroptic 


(HY OROCORTIGONE ACETATE—NEOMYCIN SULPHATE 


HY DROPTIC is just the product for ambulant, anterior seg- 
ment eye cases. It guards eyesight by reducing inflammation 
and combatting infection (either primary or secondary). Its 
new plastic container guarantees patient cooperation. Easy 
to carry anywhere, this translucent squeezable package pro- 
vides precise dropper action, is nonspillable and unbreakable. 
SUPPLIED: In 0.5 and 2.5 per cent concentrations in 5-cc. Philadelphia 1, Pa. 

plastic containers. Drviston or Menace & Co., Inc. 
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Major Lens: Special Nokrome 
Crown glass. (Plus-power in 
the lenticular edge, though 
much weaker, allows patient 
some recognition of form in 


peripheral vision.) 


As good 

to look at 

as it is good to 
look through 


Lenticular Field: Special high 
index barium glass. 


Bifocal Segment: Same high 
index glass as lenticular field. 


Fused Lenticular Panoptik 
Cataract Bifocal 


Here's the lens to provide the greatest posse satisfaction to aphakic 
patients. It’s lighter in weight, thinner—usually more than one third 
thinner than a one-piece bifocal of the same power—and has flatter 
front curves. 

The Panoptik segment shape is ideally suited to the cataract 
patient. It offers a wide reading field at normal 
reading level. Flexibility, too, in base curves— 
bi-convex, plano base or — 3.00 base—can be 
produced from the same blank. This facilitates 
service from the laboratory—a single pair of 
blanks, in each of the called-for reading ad- 
ditions, constitutes a stock from which any 
aphakic prescription can be made. 

From both standpoints—cosmetic appear- 
ance and optical performance—the Panoptik 
Lenticular Cataract bifocal sets the standard of 
excellence. 


In Soft-Lite, too 


BAUSCH 6 LOMB 
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SPHERES OF INFLUENCE 


TERRA-CORTRIL 


brand of oxytetracycliline and hydrocortisone 


OPHTHALMIC SUSPENSION 


allergic 
disorders | 
complicated by | 
infection 


inflammat 


provides the combined action of Corrrit,® potent adrenocortical hormone, 
and TERRAMYCIN,® highly successful broad-spectrum antibiotic, for a variety 
of organisms encountered in ophthalmologic practice. 


SUPPLIED: in amber bottles of 5 cc., with sterile eye dropper, containing 5 mg. 
oxytetracycline hydrochloride (Terramycin) and 15 mg. hydrocortisone acetate 
(Corrrit) per cc. of sterile suspension. Also available: Cortru. Acetate Ophthalmic 
Ointment and Corrru Tablets. 


PFIZER LABORATORIES Pfizer’ Division, Chas. Pfizer & Co., Inc. Brooklyn 6, New York 


primary 
infection 
with 
inflammatory 
Symptoms 
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Never a doubt about quality— 
when you prescribe SHURON 

MULTIFOCALS 


Shuron ‘Quality Beyond Question” 
reaches a new high in Shuron multifocal 
lenses. You can prescribe them with com- 
plete assurance that your patients are 
getting the finest quality money can buy. 


Every Shuron multifocal must meet our 
basic quality standard. Perfectly matched 
segments and countersink surfaces guar. 
antee sharp definition of image and ac. 
curacy of reading addition. 


Shuron D Bifocals and 7 x 25 3-ways in 
White or Tonetex, available from your 
Independent Supplier. Also a complete 


SHURON 0 line of 3-ways, cataract lenticulars, and 


ra special segments such as Types B and R, 
0-22 x16 and Fused L Bifocals. 
23 


SHURON OPTICAL CO.,INC., GENEVA, N.Y. 


SHURON 7« 265 
3-WAYS 
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: in inflammatory and allergic eye ‘disorders 


replaces 
and cortisone 


permits treatment of 
more patients 


significantly less edema due to sodium retention — 
effective in smaller dosage 
prompt relief for allergic and inflamed eyes 


Mercueran,* brand of prednisone. 
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KEELER HEADBAND TRIAL FRAME 
- A simple, time-saving and versatile frame ideal 
for the busy practitioner. 


@ Double universe! joints eliminate bridge and sides—speed and simplify centering on asym- 
metrical faces 


@ Back Vertex Distance easy to adjust and simple to measure accurately—invaluable for 
ephakics and high myopes. 


@ Absence of bridge facilitates accurate location on children. 
@ Firm yet comfortable headband is less distracting for children than conventional devices. 


OUTSTANDING EQUIPMENT 


KEELER MAGNIFYING SPECTACLE 
Each individually made to user's own prescription. 


@ Remarkably flat, color-free 15mm field. 
@ Magnification X 2.2. 


@ Gate can alter from central, magnified, field to peripheral, unmagnified, field without change 
of focus or position. 


@ Unique ‘‘slip-on" telescope assembly for rapid, simple cleaning. 


KEELER OPTICAL PRODUCTS INC. 
617 S. 52nd Street, Philadelphia 43, Pa., USA 


GRANITE 4-5310 & KINGSWOOD 4-0874 


Upjohn 


Relax 


the nervous, 


tense, 


emotionally unstable: 


Reserpoid 


Each tablet contains: 


Reserpine 0.1 meg. 
or 0.25 mg. 
or 1.0 mg. 
or 4.0 mg. 

The elixir contains: 

Reserpine .......... 0.25 mg. 

per 5 ce, teaspoonful 


Supplied: 
Seored tablets 
0.1 and 0.25 mg. in bottles of 
100 and 500 
1.0 and 4.0 mg. in bottles of 100 


Elixir in pint bottles 
The Upjohn Company, Kalamazoo, Michigan 
4/ 
4 
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aul improved 


Hot Air Sterilizer 


| 
To Prevent Corrosion of Sharp Eye Instruments 


&-7070 
Stenliizer, Hot Air: features dry 
heat constant temperature 


even as 
tribution of heat, well insulated 


fone ed comcylation tor 


for economy and room comfort 


tyll y 4 stormat 


Hot ar sterilization eliummate 
the corroswve damage to sharp 
delicate eye instruments so fre 
quent in boiling, autor laving 


and c old sterilizing agents. 


High temperature is well below 
point at which temper of sharp 
mstruments wo iid be aftec ted 


Hot av elmmates 


bothersome refilling and clean 


ing of water ster! ler and port 


able autoclave 


Special Features 


®@ Does not draw in outside air. 


® Circulation of air in sterilizer chamber insures constant temperature in all areas. 
® Good insulation reduces current consumption. 
® Even preheating and cooling prevents overheating in any area. 


© Fully automatic: requires no attendance after starting, and no special wiring or con- 
nections, 


Outside dimensions are 


20” long, 12° wide, and 
15” high. Each of the 
three trays measures 11” 
long, 5° wide and 1%" 
deep. 


Total useful capacity 
11” x 6%" « 7%". 


Weight 40 Ibs. 


Automatic Con- 
trols include INTERNAL 
TIMER. VISUAL THER 
MOMETER and INDICA. 
TOR LIGHT, 


Fully 


| Order directly from: 


After instruments are placed in the sterilizer, the switch at the right 
rear is moved forward. This includes the time switch in the circuit. The 
time clock is then set for the required sterilization and preheating time. 
The preheating time is 20 minutes and normally sterilization time is 30 
minutes, a total of 50 minutes. The temperature control knob is set at 
between 180° and 200° centigrade as desired. Then turn on contro! 
switch for operation, which is above the red light on the front. The red 
light indicates that the sterilizer is on. Thermometer on top of sterilizer 
can be checked to determine if inside temperature is correct. 


For uninterrupted operation of the sterilizer the time clock switch at 
the right rear should be pushed back. This removes the time clock 
from the circuit. 


Alternate current (AC) only, | 10 Volt, 50-60 Cycle. 


Storr Instrument Company 


4570 Audubon Ave. 
St. Lewis 10, Mo. 
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Simplified Operation 
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“Prompt healing without infection 


resulted in all traumatic lesions treated”* 


“. » « Furacin is an effective antibacterial drug 
which may be safely prescribed for a variety of 
conditions involving the external eye and lids.” 


e@ rapid, effective antibacterial action against a 
wide variety of gram-negative and gram-positive 
organisms with unique lack of irritation 

@ does not inhibit phagocytosis or retard regenera- 
tion of the highly sensitive corneal epithelium 


@ effective in the presence of pus and mucus 


@ indicated in external ophthalmic bacterial infec- 
tions including conjunctivitis, blepharitis, dac- 
ryocystitis, keratitis, hordeolum, lid abscesses and 
for the prevention of post-operative infections 


For infections of the nose and ear: 
FURACIN nasal topically effective antibacte- 


rial in rhinitis, nasopharyngitis and sinusitis: available in 15 cc 
dropper bottles, providing Furacin (brand of nitrofurazone) 
0.02% in an isotonic, buffered solution as: Fusacin Nasat wir 
Eruepaine (with ephedrine* HCl 19%); Fumactn Nasat 
Neo-SyNeruainet (with phenylephrine * HC! 0.25% ). 


FURAGCIN SOLUTION prompe antidoc- 
terial and deodorizing action in otitis. 

FPuractn Eas Sowution contains Furacin (brand of nitrofura- 
zone) 0.25% in hygroscopic, water-soluble, polyethylene glycol. 
Dropper bottle of 15 cc. 


FURACIN 
ophthalmic 


Pusactn Liquip (sterile) contains 
Furacin (brand of nitrofurazone) 0.02% dissolved 
in an isotonic aqueous solution. Dropper bottle of 
15 ce. Pumactn OINTMENT contains 
Furacin (brand of nitrofurazone) 1% in a petro- 
latum base. 31.5 Gm. tube. 


lass of antimicrobial 
EATON LABORATORIES, Norwich, NITROFURANS suites 
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A NEW OPHTHALMOSCOPE | § 


for the specialist 


rt TIT? 
> ts 
@ 


A.C., D.C.* OR BATTERY OPERATED = 4 


This new instrument is recommended for 
difficult and border-line cases, and particularly 
where the pupil is small or where opacities 


are present. It combines optical and mechan- ————— 
ical precision, is durable and easy to handle SSS E = 
and gives maximum homogeneous illumina- — 


tion. Although designed primarily for direct use 
and for the usual critical examination of the 
cornea, lens, vitreous, etc., indirect ophthal- 
moscopy can be effected under dark room con- 
ditions. It will not measure refraction, neither 
can it be used for Slit Lamp examination, these 
very important functions being better per- 
formed by specially designed instruments. 


| 


i 


| 
| 


| 


* It is necessary to employ a Transformer 
for AL., or a Resistance for DC., this 
model being fitted with a 4-volt lamp bulb 


| 


(above) Battery Model 
(left) A.C./D.C. Model 
showing both sides of 
the head. 


For descriptive leaflet 
please write: 


CLEMENTICUA 


Cahlegrams. Clemclarke, London 
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THORAZINE® 


‘markedly inhibits postoperative vomiting. 


With ‘Thorazine’ “postoperative retching seldom is a prob- 
lem. Intractable nausea and retching due to spinal anesthetics 
responded . . . Retching caused by organ manipulation 


also responded.””! - 


“Thorazine’ administered before general anesthesia “‘re- 
duced the postoperative vomiting from 28.8 per cent to 
13 per cent.” 


1. Mathews et al.: Am. Pract. & Dig. Treat. 6360 (Mar) 1995. 
2. Albert and Coakley: Anesth. & Analg. $3:285 (July-Aug.) 199%. 


“Thorazine’ is available in ampuls, tablets and syrup, as the hydro- 
chloride; and in suppositories, as the base. 


“Thorazine’ should be administered discriminately; and, before pre- 
scribing, the physician should be fully conversant with the available 
literature. 


Smith, Kline & French Laboratories, 1530 Spring Garden Street, Philadelphia 1 


M. Reg. U.S. Pat. Off for chlorpromazine, 5.K.1 
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Disposable, transparent lcc plastic tubes 
with dropper nozzle and replaceable cap. 


ile - 


0 Hermetically Sealed ATROPINE SULPH. 2% 
ESERINE SAL. (4%. 
© Controlled Dropping EUCADRYL : 
FLUORESCEIN SOD. 2% 
HOMATROPINE HBr. 2%, 5% 
6 Light - Unbreakable HYOSCINE HBr. 0.2%, 
, PHENYLEPHRINE HCI. 10% 
Space Saving PILOCARPINE HCI. 1%. 2% 
SOD. SULFACETAMIDE 10% 
For Operating Room TETRACAINE HCl. 1/5%, 
Hand Bag AVAILABLE SOON 
Stead HYDROCORTISONE SUSP. 0:5%,, 2.5% 


6 Salvageable Remainder 


Packaging - Boxes of 10 and 25 
Send for free sample box of Dropperettes 


THE ISO-SOL CO.. INC. 1S0:S0L) BROOKLYN 17. N. Y. 
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no pain... 
no memory... 


of, 


With Penroruac® Sodium administered rectally, the child goes to 
sleep in his own bed . . . awakens there after surgery with complete 
amnesia of the events between. Not for him the strange and terrify- 
ing world of the operating room to linger disturbingly in his memory 
In relation to this problem, Whyte’ has written, “it would be ideal 
if every child about to undergo any operative procedure could be 
given rectal PenrorHar as a basal narcosis.” 

And because Rectal Penroruar reduces the dosage of inhalation 
and supplementary agents, after-effects are markedly lessened. As 
a basal anesthetic, as a sole agent in minor procedures, Pentorn at 


by rectum offers a notably safe, simple and (bGctt 
humane approach to pediatric anesthesia. 


TOTHAL SODIUM 


(Thiopental Sodium, Abbott) by 
'Whyte, 0. W., “Special indications for Rectal Pentothal 
in Crlidren”, Coned. Med 64,525, June, 195! 
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COMPLETE 
CONFIDENCE 


sterile, fully potent eye medications 


in the * * @ 


Single dose 
disposable dropper unit 


In surgery or wherever 
injured eyes are treated 


Sealed 


Sterile at the moment of use. 


A sterile single dose of ophthalmic drug 
in a properly buffered and preserved solu. 
tion, Like injectable solutions, packed in 
autoclaved glass and rubber, and sealed 
until the moment it is needed. Mis- 
handling and contamination eliminated. 


until needed— 


A smip of the scissors 
cuts the sealed tip 
and the steridroppa 
ready to use, 


Substantial size and weight of the steri- 


, droppa provides ease in handling and 
full control of instillation. Vari-colored 
insoluble ceramic imprints provide 
permanent and rapid identification at all 
times. 


ALL IMPORTANT SOLUTIONS REQUIRED IN THE OPERAT- 
ING ROOM ARE AVAILABLE IN THE STERIDROPPA IN 
HANDY PACKAGES OF 6 OR HOSPITAL SIZE PACKAGES. 


Write now for details to PHTHALMOS, inc. 
Union City, New Jersey 


U.S. Pat. Off. 2,707,469 
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topical 


sight savers 


tee, , 

MAJOR ADVANTAGES: LOw cost, convenient to use, 

no systemic effects, local anti-inflammatory effect. 


STERILE OPHTHALMIC SUSBPENBGIONS AND OINTMENTS OF 


Cortone HydroCortone 


ACETATE 
[CORTIGONE ACETATE 


Topically administered hydrocortisone has proved to be “‘superior {to 
cortisone] in the following conditions: contact dermatitis of the lids; 
vernal conjunctivitis; sclerosing keratitis; superficial punctate keratitis; 
recurrent corneal erosions, and diffuse episcleritis.”’...‘"Most other lid and 
anterior segment diseases responded equally well to either cortisone or 
hydrocortisone.” .. . ease of application, relatively low cost, and 
— tio on topical use make this method of treatment more 
esirable. 
SUPPLIED: Sterile Ophthalmic Suspensions of CORTONE Acetate 0.5 and 
2.5 per cent; 5-cec. dropper bottles. Ophthalmic Ointment of CorTtone 


Acetate 1.5 per cent; 3.5-Gm. tubes. Sterile Ophthalmic Suspensions of 
HYDROCORTONE Acetate 0.5 and 2.5 per cent; 5-cce. dropper bottles. 
Ophthalmic Ointment of HypRocoRTONE Acetate—1.5 per cent; 3.5- 
Gm. tubes. 

Reference: 1. Hogan, M. J., Thygeson, P. and Kimuras, J., Arch. Ophth. 63:165, Feb. 1955. 


ACETATE 
[HYOROCORTIGONE mMencn) 


Philadelphia 1, Pa. 
Division or Meack & Co., Ine, 
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STYLED... 


to reflect your good taste! 


ENGINEERED... 


to make your work easier! Fil 


NEW AO FITTING TABLE AND CHAIR 


For double duty — a superbly designed Fitting Table and Chair 
...@s well as a handsome modern desk. Large 40” x 19” 
working area top, extensive, readily accessible space provided 
for fitting tools; eight spacious easy-glide drawers. Three of 
the six gray velveteen-lined side drawers are conveniently 
divided to hold 16 frames each, Unique “correct posture chair” 
positions patient ideally. 
All the luxury details of fine custom furniture are found 
in this hand-crafted office unit. Choice of rich, warm solid 
Honduras mahogany or a smart natural blond finish. 
Upholstery is beautiful Bark Weave Bamboo Naugahyde — 
tough, long wearing, spot proof and washable. 


Full information at nearly 300 AO offices. 


Optical 


INSTRUMENT DIVISION 
+7. M Reg. by Americon Optical Company BUFFALO 15, NEW YORK 


bs 


‘ 


infections... 


usually respond rapidly to 


topical therapy with one of the 
Pfizer broad-spectrum antibiotics, 
Tetracyn or Terramycin; Cortnil, 
the antiinflammatory hormone, 
provides another powerful 
therapeutic agent 


for ophthalmic use. 
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Terramycin 


polymynin 


ond 10,000 ve 
sulfate Gm jing cz tubes 


— MIE POR SOLUTION) 
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A 
TIME 


TESTED 
FORMULA 
NEW PLASTIC 
CONTAINER 


NEOZIN 


STERILE Buffered 
OPHTHALMIC SOLUTION 


Zine Sulfate 


NEOZIN’S astringent, antiseptic and 
decongestant action is particularly 
effective in catarrhal, allergic, or in- 
flammatory conjunctivitis. NEOZIN 
relieves itching and smarting associ- 
ated with eyestrain, and provides the 
gentle, soothing effect desired in treat- 
ing ocular inflammation. May be used 


Y%, gr. (0.032 gm). 
Zephiran*® 
chloride 1:25,000 
In a non-irritating 
STERILE buffered 
aqueous solution. 


NEOZIN is the Trade- 
mark of Professional 
Pharmacal Co., Ine. 

*Registered Trademark 


of 
W inthrop-Stearns, Inc. 


with safety in all age groups. Supplied 
in new 15cc. PLASTIC container, and 


PROFESSIONAL PHARMACAL CO., INC. 
Pharmaceutical Manufacturers 
Sen Antonie, Texas 


| 
Professional Pharmacal Co., Inc. ice 

| 

i 


Write for samples and literature on complete 
line of ophthalmic solutions! 


dropper enclosed. 


Phermecevticel Menviecturers 


San Antonio, Texas 


“Manufacturers of fine ophthalmic solutions 
since 1943" 


oH, 
® Easy to Carry 6 = 
Convenient Use 
® Will not break or spi! 
| 
| 
| 
* 
| 
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FOR CONJUNCTIVITIS 


15 


DROP-TAINER 


ZINCFRIN 


No irritation! No drug sensitivity! 


® 
ZINCFRIN’ 


For non-specific inflammatory conjunc- 
tivitis as well as Koch Weeks (Pink Eye), 
Haemophilus Influenza, and Morax Ax- 
enfield infections. In 15 cc Drop-Tainer or 
glass dropper bottle. Zinc Sulfate .25%, 


Phenylephrine .125% in a sterile, stable, 
alkaline, buffered solution. 


ac 


iSOPTO 
CETAMIDE 


When sulfonamide therapy 
is indicated! 


ISOPTO.- 
CETAMIDE’ 


(sterile 15% Sodium Sulfacetamide 
in .5% Methyl Cellulose) for acute 
and chronic conjunctival infections. 
More comfortable... prolonged 
contact. In 15 cc glass dropper bot- 
tle only. 


* Available to pharmacies from wholesale druggists in USA... Canadian Distributors, Imperial Optical Co. ; 


LABORATORIES, INC. FORT WORTH, TERKAS 
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Each year one frame stands out-- 


BELLE CAROLINE. 


New 
color 
sithouette 


Notice the crispness of line and definition of shape. Observe tt 
delicate upsweep achieved by illusion and color treatment rathe 
than extreme outline. Note how distinctive color silhouette min 
mizes bulk at the bridge and draws attention upward and outwas 
for the season’s most flattering contour. 


Watch for full color announcemen 


Products of the Frame Division 


| 


BELLE CAROLINE SOCIETH’ 


asic colors were selected for wardrobe versatility and conformity 

season's fashion shades. Temples compliment fronts, even to the 
ylor silhouette, in Belle Caroline. Societé, with Coloramic or Jewel- 
row, further projects Caroline styling with added touches for dressy 
casions. 


SIZES: Eye—42, 44, 46; bridge —18, 20, 22; 
TEMPLE: 4”, 4.4", 4%" (LB). 


f complete Belle Caroline line — soon 


HE UNIVIS LENS COMPANY / DAYTON, OHIO 


Jewe!t-brow 
Also with Coloramic brow complimenting frame color 
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VERTEX 
REFRACTIONOMETER 


A small, sturdy, well-balanced instrument ideally suited for the ophthal- | 
mologist’s office and optician’s shop. Can be easily operated by nurses, , 
secretaries, or optical craftsmen. 


¢ Convenient and exact readings at a glance. 


¢ Even small cylinders can be easily detected and accurately measured. 


¢ Larget image as well as refraction scale seen in the same field of view. 
¢ Built-in illumination. Fully dustproof. 
¢ Guaranteed uninterrupted repair service. 


MADE IN WEST GERMANY 


Write for detailed literature and specifications 


CARL ZEISS, INC... 485 Fitth Avenue, New York 17, N.Y. 
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CATAREX service provides: 


a succession of temporary adjustment 
lenses of the necessary power to temper 
the shock of transition to complete 
aphakic correction 


immediate, accurate correction in 
sphere, cylinder and axis in a 
lightweight, cosmetically excellent 
lens in a modern straight-top bifocal 


the necessary lens changes as ordered 
by the ophthalmologist 


a simple method of determining 

the most accurate Rx, including 
comfortable pupillary distance, bifocal 
segment height and position 
elimination of vertex distance 
measurements 

doing away completely with the 
unhappy requirement of resurfacing 
and replacement of permanent ltnses 
during the adjustment period 

an identical PERMANENT bifocal, 
Vision-Ease Catarex ‘D’, 


for the final Rx 


THE TENTATIVE Rx FOR APHAKIC CASES 
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Catarex service, providing a new procedure for post-oper- 
ative cataract patients, consists of supplying, immediately 
on order by the ophthalmologist, temporary cataract bi- 
focal lenses on a ‘loan’ basis. 


Catarex service makes possible the desirable measure of 


fitting aphakic individuals earlier in the post-operative | 


course, with a minimum of transition shock. There is no 
need for expensive, and sometimes unsatisfactory, resur- 
facing of permanent lenses due to changes in the Rx dur- 
ing the transition period. The prescription may be changed 
quickly, easily and inexpensively as many times as neces- 
sary, in order to arrive at the proper final correction. 


In actual clinical practice, more than 96% of all cataract 
Rxes have been satisfactorily completed by the use of 
Catarex lens service and the prescribing of Catarex ‘D’ 
cataract bifocals in the final Rx. 


Ask your optician or optical laboratory about Catarex 


service. 
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DOCTOR—YOU'LL GET PERFECT FUSION THROUGH THIS 


new Goldmann slit lamp 


BY HAAG-STREIT 


THE OPTICS ARE 
UNEXCELLED 


A single control handle (joystick type) permits instant adjustment, either 
gross or minute, in any direction. 


The elevation control is located near the “joystick” so that all 
adjustments are made with one hand, leaving the other hand free for 
working on patient's eye. 


When the microscope is perfectly focused, the slit beam is also perfectly 
focused in the center of the field of observation. The optical section 
remains adjusted when changing plane or area of examination. 


3 magnifications available (up to 40X). Brilliant illumination with very 
convenient slit adjustment —with a 2 volt overload available. 
(8 volt total). 


Using accessories, it is possible to examine the fundus and get 
a true optical section and to do Slit lamp gonioscopy with patient 
seated at a normal Slit lamp installation. 


Standard Accessories: 
Goldmann Reduction Priem Whuminated Fination Device 
Hruby -55 Diopter Lens for fundus examination 
Contact glase for fundus 
glass for 
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Eye Piece 

NORTH MICHIGAN AVENUE « CHICAGO Eye Piece with incide 
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PREDNISONE AND PREDNISOLONE IN OCULAR DISEASE* 


Dan M. Gorpon, M.D. 
New York 


The introduction of cortisone and hy- 
drocortisone with their attendant success in 
ocular therapy has inevitably sparked a 
search for better analogs of these steroids. 
The chief aim of these investigations is the 
development of a compound that has the 
maximal curative power and minimal ability 
to produce undesirable side effects. A host 
of compounds has been produced during 
this hunt. The latest are the delta’ * com- 
pounds of cortisone and hydrocortisone, 
prednisone and prednisolone, respectively. 
At the time of introduction, their clinical 
use was said to be comparatively free of the 
undesirable side effects produced by cor- 
tisone and hydrocortisone.’ In addition to 
rheumatoid arthritis and allied conditions,*” 
these new steroids have proved to be of value 
in bronchial asthma,** the adrenogenital syn- 
drome,’ pemphigus vulgaris,* and various 
dermatoses® and ophthalmologic conditions.” 

A total of 87 patients is reported here, 29 
treated with systemic, or combined systemic 
and topical, therapy and 58 with topical 
alone. 


(“HEMISTRY 


Prednisone ( *-pregnadiene-172,21-diol- 
3,11,20-trione) and prednisolone *-preg- 
nadiene-113,174,21-triol-3,20-dione) are syn- 
thetic derivatives of cortisone and hydrocor- 


*From the Department of Surgery (Ophthal- 
mology), New York Hospital, Cornell University 
Medical Center. The prednisone and prednisolone 
used in this study were supplied by Harry V. 
Pifer, M.D., Schering Corporation, Bloomfield, 
New Jersey, and Elmer Alper, M.D., Merck & Co., 
Rahway, New Jersey, and Avery Cotton, M.D., Up- 
john Company, Kalamazoo, Michigan 
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tisone’’ with the following structural formu- 


las: 


Prednisone 


CHOH 


C=O 
HO CH _ 
CH, 


Prednisolone 


They are produced by dehydrogenation of 
the cortisone and hydrocortisone nuclei at 
positions 1 and 2. They possess a high de 
gree of corticoid activity, approximately 
three to four times that of cortisone and 
hydrocortisone. Sodium retention and potas- 
sium depletion are said to be unlikely with 
prednisone and prednisolone.’ There 1s, 
consequently, a striking quantitative differ- 
ence in the excretion of these substances 
as compared with that under the influence of 
cortisone and hydrocortisone, although the 
excretion patterns are similar. 


CLINICAL EVALUATION 


Prednisone and prednisolone have been 
used in a large number of patients in order 
to evaluate them clinically, and to compare 


d 


CHOH 
(=f) 
OH 
oy 
|| 
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the results with those of previous therapy 
using 9-alpha- 
fluorohydrocortisone, and corticotropin. The 


cortisone, hydrocortisone, 
results are presented only for those patients 
on whom sufficient informative data have 
been gathered, 


TOPICAL THERAPY 


Prednisone and prednisolone have been 
employed topically in ophthalmic suspension 
and ointment forms. Prednisone acetate and 
prednisolone free alcohol were available in 
ophthalmic suspensions of 0.125- to 1.0- 
percent concentrations. All forms proved 
clinically effective. 

The 0.25-percent suspension was con- 
sidered optimal. No additional benefits ac- 
crued from the use of 0.5- or 1.0-percent 
prednisone or prednisolone suspensions. In 
turn, the 0.25-percent suspensions were little 
more effective than O.1-percent. Prednisone 
acetate and prednisolone free alcohol ap- 
peared to be equally effective in equivalent 
concentrations. The latter was slightly more 
irritating locally, although not to an ap- 
preciable extent. 

The acetate and alcohol forms of com- 
pounds were utilized in ointments of 0.1- 
to O.S-percent strength, The 0.5-percent 
strength appeared to be optimal. It was diff- 
cult to judge which of the four compounds 


GORDON 


was the most effective. However, the pred- 
nisolone alcohol in O.5-percent concentra- 
thon seemed to be the best of the prepara- 
tions employed. 

During the early course of this work, the 
ophthalmic suspensions were prepared ex- 
temporaneously using saline as the diluent. 
No claims for elegance are made for these 
preparations. It is quite probable that the 
occurrence of irritation (most of these claims 
were not volunteered, but elicited by the 
examiner ) would be minimized or eliminated 
by better pharmaceutical compounding. 

In an attempt specifically to evaluate the 
steroid itself, mydriatics and antibiotics were 
not employed except when synechias were 
present. Later work, not included in this re- 
port, indicates the value of adding antibiotics 
or sulfonamides* in the case of limbal ul- 
cers, of certain instances of conjunctivitis, 
and where infection is thought to be the 
prime factor. 

The successful treatment in 11 of 16 cases 
of anterior uveitis, using topical therapy 
without routine mydriatics, highlights the 
efficiency of the meti-compounds. Most of 
these 11 patients exhibited an excellent 
response within one or two days after be- 
ginning therapy and were sign and symp- 


* Supplied by Schering Corporation as Metimyd. 


Kev To Figures 1-8 


Patient Diag nosis Treatment Before After 
land 2 | piscleritis Prednisolone Before days after 
| | (Topical) | | 
| 
Sand 4 | Ae Sympathetic Prednisone || 2 weeks after 6 days later; vision = 20/15 
ophthalmia (Topicaland | beginning 
| Systemic) treatment 
Sand 6 1). Uveitis with Prednisone Before 6 days after 
hypopyon (Systemic) | 
7 and 8 Ast _ Acute hypopyon Prednisone Before 13 days later; vision «20/15. 


uveitis with fibrin 


* Seen in consultation with Dr. Isadore Givner. 
t Referred by Dr. L. Samuels. 


(Topical and | 
Systemic) 


Note round pupil. Phemyl- 
ephrine (10%) was used for 4 


davs NO atropine used 


Alter treatment 
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tom free within five to seven days. In all 
cases, topical therapy was continued for an 
additional two weeks after complete dis- 
appearance of signs and symptoms. One 
drop of the suspension was instilled into 
m the eye every two to three hours while 
ointment was instilled before retiring. Where 
vision was markedly reduced, the longer- 
acting ointment was substituted for the 
drops. 

Three of the five failures showed an ex- 
cellent response to systemic therapy with 
prednisone or prednisolone. A fourth has 
done poorly on hydrocortisone and cortico- 
tropin as well, after initially doing very 
well on combined systemic and topical ther- 
apy with the prednisone and prednisolone. 
The fifth patient responded well to pred 
nisone systemically. She complained of pal- 
pitation, insomnia, and weight gain. Later, 
she suffered a relapse and refused to con- 
tinue systemic therapy because of palpita 
tion. Topical therapy alone proved insuff- 
cient. This patient was then placed on hy- 
drocortisone but discontinued it for the same 
reasons that motivated refusal of prednisone. 
Two weeks ago, prednisone therapy with 
phenobarital to control the palpitation was 
reinitiated, The patient is now exhibiting 
marked improvement and is free of the 
palpitation. This patient is pregnant. The 
systemic therapy has in no way interfered 
with her status. 

One patient with severe nonspecific kera- 


lland 12 C. | Lid allergy 


(Topical) 


(Topical) 


1Sand 16 | 


Kry TO Ficures 9-16 


Prednisolone | Before 


Tritis Prednisone Before 
(Topical and 
| Systemic) 
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titis of more than one month’s duration im- 
proved during the application of 0O.5-per- 
cent prednisolone alcohol ointment for two 
weeks and then suddenly exhibited a dendri- 
tic pattern on the cornea. This was satis- 
factorily treated with iodine cautery and 
antibiotic omtments. The marked improve- 
ment in the corneal folds, and so forth that 
had been produced by prednisolone mark- 
edly shortened the course of therapy. This 
patient had been treated elsewhere with 
iodine cautery and antibiotics during the 
month preceding the predmisolone and the 
condition had grown steadily worse, The 
steroid was discontinued when the dendritic 
keratitis appeared. (It was later learned that 
this man had had a dendritic ulcer two 
months earlier. ) 

All of the cases of conjunctivitis treated 
were severe. Each improved without the use 
of antibiotics. In one instance, an excellent 
response to prednisone alone occurred de 
spite a four-plus culture of pneumococcus. 
This concurs with my thought that most 
cases of conjunctivitis that exhibit positive 
cultures may represent allergic responses to 
the organisms rather than true infections, 
and hence would be responsive to steroid 
therapy, as most of these cases do in my ex- 
perience. 

In general, prednisone and prednisolone 
appeared to be more effective than cortisone, 
or hydrocortisone in the same conditions, 

Subconjunctival injections were employed 


oa Patient Diagnosis | Treatment | Before | After 
10 0. Fibrinous | Prednisolone Before days after 
iridocyclitis (Topical) 


| 9 days after 


| 
I3and 14 K. | Limbal ulcers Prednisone Before 4 days after 
| 


| 19 days after 


| 
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TABLE 1 
TOPICAL THERAPY 
Total Predni- Predni- 
Diagnosis Number «sone solone 
of Pa~ | Number of Number of |—— 
tients Patients | Patients | Successful | Failures and Comments 
Anterior uveitis 16 7 | 9 11 Prednisone, 2; nisolone, 2; both, ! 
Allergy, local 9 6 | 3 Prednisolone, 1; “too irritating” 
Conjunctivitis 13 9 | 4 12 Prednisolone, 1; ‘too irritating” 
Postoperative 5 I 4 | 5 | Tearing, redness, discomfort reduced 
reaction | 
Limbal ulcers 2 i i | 2 | In 1, the addition of sodium sul- 
 facetamide accelerated re- 
| | sponse during a relapse 
Vernal catarrh 5 2 l | 3 In 2 cases response more dramatic 
| than on hydrocortisone ; in 1, same. 
) In 1, addition of 5 mg. prednisone 
) daily was beneficial; in the other, 
| it made no difference 
Episcleritis i | 
Corneal abrasion 2 2 | 2 No deterrent effect upon healing; 
) | marked relief of pain 
Keratitis 2 1 patient with severe keratitis (eti- 
| | | ology 7) did well for two weeks and 
| | then developed typical dendritic 
| | keratitis 
Blepharitis 
Meibomitis | 2 | | 2 (one on each) 


twice, with 5.0 mg. of prednisone acetate. No 
beneficial effects were noted. Absorption 
from the subconjunctival space appeared to 
take place rapidly, possibly too quickly for 
good therapeutic effect. This has also oc- 
curred with 9-alpha-fluorohydrocortisone. 
(Of course, no conclusions can be drawn from 
experience in two patients. 

Combined topical and systemic therapy 
is being evaluated in anterior uveitis in order 
to determine whether or not the use of the 
medication topically will permit a decrease in 
the systemic dosage when the latter is neces- 
sary. Prednisone and prednisolone systemi- 
cally were effective in controlling intraocular 
inflammation, but they did not rapidly turn 
the red eye pale. The topical therapy per- 
formed this function effectively and simul- 
taneously permitted a decrease of 5.0 to 10 
mg. daily in the systemic dosage. 

One patient, seen in consultation with Dr. 
Alice Erlanger, exhibited a severe optic 
neuritis and generalized uveitis. This pa- 
tient did well on corticotropin in doses of 
120 units, initially, but with poor response 
of the anterior chamber reaction. When topi- 


cal prednisone was added, the anterior cham- 
ber beam and cells rapidly cleared. 


SYSTEMIC THERAPY 


Both prednisone and prednisolone were 
employed systemically, often with con- 
comitant topical application of the same 
drug. Initially, doses as high as 80 mg. per 
day were utilized, with rapid decreases as 
the condition responded. Later, 40 mg. daily 
became the standard initial dosage in severe 
conditions and 30 mg. in less severe cases. 

Fortunately, a large group of patients with 
chronic uveitis was available. These patients 
had been under treatment and observation for 
one to five or more years and their response 
to other steroid therapy was known. Using 
some of these as the basis for comparison, 
it would appear that, in ocular inflammation, 
prednisone and prednisolone are approxt- 
mately two and a half to three times as effec- 
tive as cortisone or hydrocortisone in the 
same dose, Therefore, the requirements of 
the meti-compounds are 30 to 40 percent 
of cortisone or hydrocortisone in similar cir- 
cumstances. 


Allergy. chronic 


Anterior uveitis, 
chronic 
Uveitis, chronic, 


gener 
Choroiditis 


Uveitis, chronic 
( Boeck’s) 
Pemphigus vulgaris 


Uveitis, chronic. 
genet 

Chorioditis, recur- 
ring 

Vernal catarrh 

Vernal catarrh 


Iridocyclitis, acute 


C horoiditis, chronic 


PREDNISONE AND PREDNISOLONE 


Initial 
Dosage 


- 


Pred nisslons® 
+O ma. 
Prednisone* 


20 me. 
Prednisone* 
oO me. 
Prednisone* 
oO ma. 


| Prednisone ft 


40 mg. 
Prednisone* 
Prednisone* 


Prednisolone* 


oO me. 
Prednisone 


TABLE 2 
SYSTEMIC THERAPY 


Respo 
(days) 


40 mea. 
Prednisolone 
mg. 
Prednisone* 
70 mg. 
Prednisol one* 
ma. 
rednisone 
oO me. 
Prednisone* 


50 ma. 
Prednisone*® 


40 me 
Prednisone® 

OO me 
Prednisolone* 


Optic neuritis 


Uveitis, recurring, 
_ general 
Uveitis, chronic 


Choroiditis, chronic 


Uveitis, recurring 
Iritis, acute 


Post uveiti« 


Uveitis (Boeck's) 


veitis, chronic 
general 
Choroiditis, chronic 


Central serous 
Pseudotumor 


exophthalmos 
Choroiditis, acute 


. A. D. 
. EL 


oO me. 
Predniso 

40 ma. 
Prednisone* 

40 me. 
Prednisone 

10 me 
Prednisolone 

15 mg. 


Uveitis, chronic 


Recurrent uveitis 


Allergy 


. D. M. | Chronic macular 
choroiditis 


* Also topical treatment of same drug 
t Also one subconjunctival injection of 5.0 mg. prednisone 


8 
i4 
21 


t Still under treatment, controlled but remission not permanent 
Note: Since many of the chronic patients were already under control when switched to the meti compounds, the date of response 
cannot be given. Where permanent control is needed, there is no remission. 


Few dramatic results were noted, espe- 
cially in view of previous experience with 
steroid therapy using corticotropin, corti- 
sone, and hydrocortisone. The one failure 
in optic neuritis and King’s*® failures in the 
same disease parallel similar experiences with 
cortisone and hydrocortisone in optic-nerve 
inflammation. Givner’* had an excellent re- 


nee Remission 


Excellent 
Good} 
Excellent 
Good 


Good 
Good 
Eacellent 
(ood 


None 
Eacellent 
(,00d 


| Excetlent 


Excellent 


None 


Facellent 


Very good 


(,ood, then 
poor 


Very good 


bacellent 
kacellent 


kacellent 
Good 
Poor 
Excellent 
Excellent 
bacellent 
Excellent 


Comments 

Cortisone and allergy workups and 
treatment unsuccessful 

Lens removed successfully under ther 


apy 
Now well controlled on 20 mg. daily 


Developed Cushing-like side effects. a 
on hydrocortisone and ACTH; weigh 
gain 

Requires constant treatment 


Remission incomplete, good control 
Remission incomplete varies$ 


anterior chamber reaction 
No response to subconjunctival injec- 


to ne 


tion 
Aided control by topical 
Well controlled by topical; 
added nothing 
Mydriatic employed for 1 day only 


system 


Still under treatment, lesiow clearing 


wel 

10 days treatment, no improvement 
Facellent result on intravenous 
ACTH beginning on 3rd day 


_ Well maintained on 10 mg. daily 


Treatment continues to prevent relapse 


| Continues on therapy to prevent re 


lapee 
Cushinglike side effects; worse on cor 
tisone with general body edema 
Palpitation, weight gain 


Initial excellent response then relapee, 
uncontrolied by predamone 
solone, hydrocortisone, of AC H 


Previously maintained on 80-100 mg. 
hydrocortisone. } treatment 
over 5 years 

Previously controlied by mg. 
hydrocortisone 

Previously controlled with 40 mg hy 
drocortisone. Now on 15 mg. pred 
nisolone, lesion hardening 

Vision 20/15 alter 2 weeks therapy; 
edema cleared 

Better control than with cortisone 


After 8 days given ACTH, required 120 
unite for good result 

Requires constant medication for con. 
trol 


No further systemic treatment 


Substituted for 30-40 mg. hydrocorti. 
sone 


sult with 30 mg. prednisone daily, with im- 
provement occurring on the third day of 
treatment. When prednisone was withdrawn 
in an attempt to determine whether or not 
the improvement had been spontaneous or 
represented a response to the steroid, a re- 
lapse occurred during which the patient 
could only distinguish hand movements. 
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Within four days after reinitiating pred- 
nisone therapy, the vision returned to 20/15. 

At the time this paper was submitted for 
publication, a patient with sympathetic op- 
thalmia receiving prednisone systemically, 
ona dosage schedule of 4) meg. per day, 
quickly responded to therapy. Vision changed 
in the sympathizing eye from 20/200 to 
20/15 within 10 days. 

A physician with a central serous reti- 
nopathy of over three weeks’ duration and 
who exhibited a large central scotoma has 
made an excellent response to prednisone 
therapy. Starting initially with 40 mg. per 
day, rapid improvement was made and vision 
was returned to 20/15 with loss of the sco- 
toma. 

A patient with orbital pseudotumor and 
marked exophthalmos, who was being treated 
with 100 mg. cortisone daily by Dr. Frank 
B. Walsh, in consultation and 
placed on 30 mg. prednisone daily. Dr. 
Walsh reports that the response to predni- 
sone is much better than to cortisone. 

The metabolic effects of prednisone and 
prednisolone are similar to their parent com- 
pounds, cortisone and 
Four patients exhibited manifestations simi- 
lar to those in Cushing’s syndrome (moon- 
face, and so forth). Two had marked weight 
gain, which they also had on other steroid 
therapy. One patient, sensitive to cortisone 
and in whom the latter steroid caused gen- 
eralized body edema, exhibited only a mild 
rounding of the face on prednisone. One 
patient with palpitation has already been 
mentioned, She also had a mild acneform 
eruption of the face, which disappeared with 
cessation of therapy and did not recur dur- 


was secn 


ing her second course of oral therapy. One 
other patient, receiving 40 mg. prednisolone 
daily, developed mild acne during the sec- 
ond week of therapy. 


INDICATIONS AND CONTRAINDICATIONS 


The indications for prednisone and pred- 
nisolone therapy are the same as those for 
other steroids—ocular inflammation, edema, 


and allergy. The contraindications also ap- 
pear to be the same. Herpes simplex infec- 
tion is the principal one of these. Herpes 
zoster is an indication. Prednisone and pred- 
merit trial in conditions where 
the other steroids and/or corticotropin have 
failed. Inevitably, some patients will fail 
to respond to one steroid and will be bene- 
hited by another. With the introduction of 
prednisone and prednisolone, two new com- 
pounds are available that may be of value 
in such situations. 


nisolone 


CONCLUSIONS 


Preliminary evaluation indicates that pred- 
nisone and prednisolone are clinically supe 
rior to cortisone and hydrocortisone when 
employed topically in the eye. Systemically, 
their effect in ocular conditions is much the 
same as that of cortisone and hydrocortisone 
but smaller dosages are required. The in- 
cidence of important side effects in our series 
of patients was not significantly less than 
with other steroids. 


ADDENDUM 

Experiences since this paper was sub- 
mitted for publication, with a series now 
several times that reported, confirms the 
efficiency of prednisone and prednisolone. 

These are potent forms of steroid ther- 
apy; with the results obtained dependent 
upon an understanding of their application. 
Experiences now covering Over six years 
reveal that there is still considerable mis- 
understanding and misapprehension concern- 
ing the basic rules governing the application 
of steroid therapy in ophthalmology. 

The indications for the use of hormonal- 
steroid therapy are symptomatic-—edema and 
inflammation, of The 
known dendritic ulcer 


regardless cause, 


contraindication is 


(herpes simplex) of the cornea. One must 
not confuse this with herpes zoster which 
is an indication. Topical therapy is indicated 
in all external conditions (those which can 
be seen with the naked eye) and in most 
cases of anterior uveitis (iridocyclitis). In 
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the latter condition, it 1s advisable to shorten 
the duration and intensity of the disease by 
the use of systemic hormonal-steroid ther- 
apy for the first several days of the acute 
process, on an ambulatory basis. Topical 
therapy is valueless when the disease process 
is located behind the ciliary body (posterior 
uveitis [choroiitis], optic neuritis). Here 
systemic use of the various compounds ts 
mandatory if one is to achieve success. The 
use of steronds topically as the sole thera- 
peutic agent in posterior intraocular inflam: 
matory disease is evidence of ignorance of 
their action. 


There is no such thing as a “course” of 
steroid therapy; the daily dose and duration 
of treatment are individual in each case and 
dependent upon the response of the patient. 
(ne must employ sufficient amounts initially 
to suppress the disease process; and then, 
once that response has been obtained, keep 
it suppressed, with gradually 
doses, until the patient becomes completely 
sign and symptom free when off medication. 
An increase in symptomatology is a signal 


decreased 


to increase the dose, a decrease in sympto- 
matology signals a decrease in the amount 
given. In external disease, such as an eyelid 


allergy, topical therapy alone may be in- 
sufficient. The addition of 5.0 to 10 mg. daily 
in three or four divided doses may turn th 
tide. 

The the em 


ployment of topical therapy when parenteral 


most common errors are 
is demanded ; and the use of too small doses 
initially, Two cases will illustrate this: 

A man with central serous retinopathy had 
been treated for three weeks with 20 mg. of 
Meticorten daily and remained unimproved 
with vision at 20/200, when first seen. When 
the dose was stepped up to 40 mg. daily, 
vision increased to 20/30 by the third day. 

A second case, one of severe choroilitis, 
had been on 100 mg. of cortisone daily fol- 
lowed by 30 mg. of prednisone daily for 
a period of five weeks, prior to my examina 
tion. The dose was increased to 40 mg. for 
a week, without demonstrable effect. It was 
then increased to 60 mg., with marked im- 
provement within several days. 

The moral here is that, when one employs 
medication, enough of the drug should be 
used to produce the desired result. And it 
should be administered only by the route 
which offers hope of success. 

133 East 5&th Street (22 
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HUMAN TOXOPLASMOSIS* 


WITH SPECIAL REFERENCE TO INTRAOCULAR INFLAMMATION: A CRITICAL REVIEW 


Tue Sixtm Hamiuin Witper Memoriart Lecrure 


Sapin, M.D. 
Cincinnati, Ohio 


| was highly honored by your invitation to 
give the Wilder Memorial Lecture on the 
subject of human toxoplasmosis. I accepted 
this invitation with reluctance because | 
have not worked in this field for the past 
six years. However, since this happens to 
be the 20th anniversary of my accidental in 
troduction to studies on toxoplasmosis, | 
could not resist the temptation of the op- 
portunity you offered me to review in a 
critical manner the interesting current di- 
lemma regarding the nature, frequency, and 
identification of postnatally acquired and 
adult ocular toxoplasmosis. 

Although Toxoplasma gondii was first re- 
ported as a new protozoon species in 1909, 
30 years passed before definite proof was 
obtained of its role in human disease. Dur- 
ing this early period of predominantly mor- 
phologic observations many organisms were 
called Toxoplasma which were not Toxo- 
plasma, for example, certain protozoa of 
birds or even histoplasma, while others 
which we now have every reason to believe 
were Toxoplasma were not recognized as 
such and were called by a variety of other 


*From The Children’s Hospital Research 
Foundation, University of Cincinnati College of 
Medicine. Presented before The Institute of Medi- 
cine of Chicago, October 24, 1955. 


names. Thus Janku, who was perhaps the 
first to see Toxoplasma in the human eye, 
in 1923 merely called the organisms Spo- 
rozoa, In subsequent years, Torres reported 
on Encephalitozoan chagasi, Coulon on En- 
cephalitozoon brumpti, and as late as 1937 
Wolf and Cowen reported on [nce phalito- 
soon hominis. Progress was not made until 
the morphologic observations were supple- 
mented by the recovery and preservation of 
the parasites by animal inoculation that per- 
mitted the biologic and immunologic com- 
parisons which finally established the iden- 
tity of the organisms called Toxoplasma of 
animal, avian, and human origin.’ 

Without attempting a full documented list 
of the proved natural occurrence of Toxo- 
plasma, the following domestic animals and 
birds have been proved to be carriers: the 
dog, cat, wild rat, pig, sheep, goats, cattle, 
rabbits, guinea-pigs, pigeons, and chickens. 
The importance of these various potential 
sources of Toxoplasma for infection of 
human beings may vary under different cir- 
cumstances and is difficult to assess, but the 
recent studies of Cole and his associates* in 
Ohio have established beyond doubt an 
association between Toxoplasma-shedding, 
chronically infected dogs and the occurrence 
of proved human infections. It is particu- 
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larly noteworthy that chronically infected 
dogs, and undoubtedly other animals, with 
demonstrable antibody in their serum, can 
for many weeks continue to shed Toxo- 
plasma in their feces, derived from intestinal 
ulcers, or in their respiratory secretions de- 
rived from lesions in the lungs and else- 
where in the respiratory tree. In 1941, Dr. 
Warren and |* demonstrated Toxoplasma in 
the urine obtained by bladder puncture in an 
experimentally infected young dog. Al- 
though many studies have been carried out 
on arthropods, it has not yet been possible 
to show that they can transmit infection by 
biting. Thus, there has gradually accumu- 
lated a well-documented body of knowledge 
which permits the conclusion that the proto- 
zoon parasite originally recovered from the 
North African rodent, the gondi, and de- 
scribed as Toxoplasma gondii, is present in 
almost all parts of the world, and by a variety 
of means is naturally transmitted among 
many animals and certain birds, and seem- 
ingly also to hundreds of millions of human 
beings. 

Our knowledge of human toxoplasmosis 
has been developing in a stepwise fashion 
since 1939. At first, it appeared that there 
were only rare fatal cases, both congenitally 
and postnatally acquired, because recovery 
and identification of the parasite was the 
only means at our disposal for proving that 
a given clinical condition was caused by 
Toxoplasma. To be sure, the apparent well- 
being of the mothers of the few proved cases 
of congenital toxoplasmosis very early sug- 
gested that inapparent or mild forms of the 
infection must occur in human beings. It 
was the development of serologic and im- 
munologic methods—at first cumbersome, 
qualitative, and impractical, but with the 
discovery of the dye test® in 1948 much 
simpler and more widely applicable—that led 
to the demonstration of the extremely high 
incidence of Toxoplasma infection through- 
out the world. The demonstration at about 
the same time that a specific allergic state 
develops in most inapparently infected indi- 


viduals, provided another tool in the form 
of a skin test** which could be applied like 
the tuberculin test in estimating the tinct 
dence of unrecognized and subclinical infec 
tion in large population groups. Largely as 
a result of the introduction of these methods, 
publications by the hundreds have emanated 
from all over the world since 1949—there 
are now more than 1,500 references on this 
subject. Just as the introduction of the tuber- 
culin test and the Wassermann test led to 
innumerable communications in which at- 
tempts were made to associate clinically ill- 
defined syndromes or manifestations with 
tuberculosis or syphilis, so in recent years 
history has repeated itself im the case of 
toxoplasmosis. 

A primary infection with Toxoplasma is 
characterized by a rapid rise in dye test anti- 
body within one to two weeks to levels 
which are not less than 1:256 and can be as 
high as 1:32,000 or more. Tests for comple- 
ment-fixing (C-F) antibody’ are character- 
istically negative during the first weeks after 
infection and then rise to levels of 1:16 to 
1 :256. Both types of antibody can persist in 
high titers for several years, but while the 
C-F antibody then disappears completely the 
dye test antibody falls more slowly and with 
conceivable exceptions persists for life. Thus 
a high level of dye test antibody associated 
with a negative C-F test indicates either an 
acute infection of relatively recent onset, in 
which case the C-F test becomes positive tm 
increasing titers during the forthcoming 
weeks, or that infection occurred not more 
than a few years ago, in which case sub- 
sequent C-F tests remain negative. After 
a few years the dye test titers drop to 1:64 
or less, and in human beings there is every 
reason to believe that even the lowest titers 
are indicative of past infection with Toxo- 
plasma. Physicians most frequently ask: 
what titers of Toxoplasma antibody are sig- 
nificant ? The answer is that all titers are sig- 
nificant and that various titers and combina 
tions of dye test and C-F antibodies can be 
interpreted in the manner set forth above. 
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An observation which I made on a patient 
in 1948 leads me to believe that high titers of 
dye test and C-F antibody may occasionally 
result also from a subclinical reactivation of 
a latent infection. In 1947 Feldman and I 
studied an epidemic of pneumonitis in a 
group of men who were exposed to pigeon 
excreta, which subsequently was proved to 
be caused by Histoplasma capsulatum. E-x- 
tensive tests on this group of men showed 
no evidence of recent infection with Toxo- 
plasma. However, one of these men with a 
very severe pneumonitis who had a very 
prompt antibody response to Histoplasma 
capsulatum, also exhibited a dye test titer 
of 1:16 and a negative C-F test for Toxo- 
plasma shortly after the onset of his illness 
and also two months later. However, some 
time during the course of the subsequent 
three months his Toxoplasma antibody spon- 
taneously increased so that,at five months 
after onset of his severe pneumonitis, he 
had a dye test titer of 1:1,024 and a C-F 
titer of 1:32 which persisted for at least a 
year. All this happened without any associ- 
ated clinical manifestations of disease, This 
is not the picture of an anamnestic reaction 
because it occurred when his antibody re- 
sponse to Histoplasma capsulatum was fall 
ing rather than rising. Furthermore, none of 
the other patients in this epidemic showed 
any development or change in level of Toxo 
plasma antibody. It is conceivable that in this 
particular patient rupture of latent pseudo- 
cysts im the lungs, lymph nodes, or other 
viscera may have supplied the stimulus for 
the boost in Toxoplasma antibody. 

It is not yet known how soon the allergic 
state dev elops after a primary infection with 
Toxoplasma. It is known, however, that chil- 
dren with unequivocal evidence of congenital 
toxoplasmosis can give negative skin reac- 
tions, and that a varying proportion of adults 
who have antibody for Toxoplasma also give 
negative skin reactions.” However, the spec- 
ihicity of the skin test is so great that, with 
properly prepared and controlled antigen, 
positive tests are, with perhaps rare excep- 


tions, obtained only in individuals with sero- 
logic evidence of past infection with Toxo- 
plasma. The skin test has, therefore, been a 
very useful tool for estimating the incidence 
of unrecognized and subclinical toxoplasmo- 
sis in many different parts of the world. 
Feldman and I* first demonstrated that the 
incidence of positive skin tests in “normal” 
individuals in Cincinnati rose progressively 
from five percent in the five- to nine-year 
group to 50 percent in the fourth decade, to 
65 percent in those aged 40 years and over. 
Thalhammer* recently reported on 1,647 dye 
tests and 1,006 skin tests on “normal” indi- 
viduals of different ages in Vienna and, in 
addition to obtaming a remarkable parallel- 
ism between the two tests, found the same 
rising age incidence as in Cincinnati except 
that in Vienna the 60 percent level was 
reached as early as 21 years of age. Feld- 
man” reported a similar more rapid rise in 
incidence in Syracuse, and his extensive 
studies on populations in different parts of 
the world range all the way from completely 
negative results among Eskimos in Alaska 
to an average incidence of 70 percent for all 
age groups in Tahiti. It is this great varia- 
tion in the incidence of subclinical infections 
among different age groups and different 
populations of different regions that renders 
the statistical approach so difficult and un- 
reliable in any attempt to correlate Toxo- 
plasma infection with certain syndromes of 
undetermined but nevertheless multiple po- 
tential etiology. 

It is not an unreasonable estimate that 
hundreds of cases of congenital toxoplasmo- 
sis have now been diagnosed in all parts 
of the world—the vast majority in surviving 
children of different ages.**° The combina- 
tion of clinical manifestations, of which 
chorioretinitis is the most frequent, that have 
been established in proved fatal cases of the 
congenital disease together with the invari- 
ably high titers of antibody in the mother 
and affected child have formed a solid basis 
for diagnosis. The accumulated observations 
strongly suggest that when the infection is 
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transmitted to the fetus early in pregnancy 
the nervous system, including the eyes, bears 
the brunt of the attack. Infection transmitted 
toward the end of pregnancy affects the 
nervous system and eyes less and the viscera 
more giving rise to the now well-recognized 
combination of rash, jaundice, and hepato- 
splenomegaly. In postnatally acquired infee- 
tions, even in those manifesting themselves 
predominantly as an encephalitis, there has 
until recently been no clinical evidence of 
an associated chorioretinitis. 

In 1952, Wising"' was the first to supply 
definite proof of the appearance of an acute 
chorioretinitis immediately after an acute 
febrile illness with generalized lymphade- 
nopathy in a 31-year-old woman, The proof 
consisted of the demonstration of the typical 
marked rise in dye test antibody and the 
delayed subsequent rise in complement-fix- 
ing antibody which is the characteristic 
serologic pattern of infections of recent on- 
set. A number of other communications, not- 
ably those of Magnusson,"* of Hogan, Thy- 
geson, and Kimura,’® of Prior et al.,™ of 
Rieger,’ and of Woods et al.,"* all con- 
tained case reports of recently acquired ocu- 
lar infections in adults associated with high 
and even rising titers of dye test antibody. 
That this, however, is a rare complication of 
even the benign form of acquired toxoplas- 
mosis characterized chiefly by lymphade- 
nopathy, which has been studied most ex 
tensively by Siim'’ of Copenhagen, is evi- 
dent from a personal communication that I 
just received from Sum. He wrote that ocu- 
lar involvement was observed in only one of 
about a hundred patients with confirmed 
postnatally acquired toxoplasmosis. 

The possibility that at least some of the 
many patients with active chorioretinitis of 
unknown etiology seen by ophthalmologists 
may be caused by Toxoplasma was suspected 
as soon as chorioretinitis was proved to be 
an almost constant feature of congenital 
toxoplasmosis. I must confess to being the 
first to attempt to establish “guilt by associ- 
ation” when I reported in 1942 that nine of 


10 older children and adults with chortoret 
initis of unknown etiology gave positive neu 
tralization tests with Toxoplasma, while the 
incidence of such positive tests was only 10 
percent in an unselected group of other indi- 
viduals of various ages."* In 1943, Vail and 
his associates’® reported on some of the pa- 
tients that | had tested, and many subsequent 
reports appeared in which the incidence of 
Toxoplasma antibodies or skin tests was 
found to be higher among individuals with 
undiagnosable chorioretinitis. When the dye 
test and skin test surveys of normal popu- 
lations pointed up the importance of age and 
locale, and when it became evident that mil 
lions of people had Toxoplasma antibodies 
without chorioretinitis while 50 percent or 
more of patients with suspect types of chorio- 
retinitis yielded negative tests (Feldman re- 
cently informed me that he found only 38 
percent positive among 339 patients tested), 
it became clear that the “guilt by association” 
statistical approach was most unsatisfactory. 
Serologic studies on individual patients were 
most unrewarding because with the few ex- 
ceptions, mentioned earlier, the patients who 
did possess Toxoplasma antibody exhibited 
the low dye test titers and negative C-F tests 
that are characteristic of infections in the 
distant past.’” 

When the existence of an allergic state im 
human toxoplasmosis was first recognized, 
Krenkel” suggested that chorioretinitis in 
adults may represent an allergic inflamma 
tory response to ruptured pseudocysts which 
may have been dormant for many years 
rather than to an acute primary infection of 
the eye. Proof of this hypothesis was difheult 
to obtain, and early in 1952 a special U. S. 
Public Health Service Committee, of which 
| was a member, unanimously agreed that 
“there is as yet no evidence that Toxoplasma 
is the cause of postnatally acquired chorio- 
retinitis or other forms of uveitis.”"° This 
was before Wising’s"’ definitive proof in a 
single case and the subsequent suggestive 
reports in a small number of other cases. To 
be sure, Wilder*’ had just reported her most 
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interesting finding of Toxoplasmalike struc- 
tures in sections of enucleated, adult human 
eyes with granulomatous uveitis—but the 
consensus was that past experience with 
strictly morphologic identifications war- 
ranted a reservation of judgment until bio- 
logic confirmation could be obtained. This 
confirmation has now been supplied by 
Jacobs and his associates** by the recovery 
and unequivocal identification of Toxo- 
plasma gondii from the enucleated eye of a 
30-year-old man who exhibited the same 
type of granulomatous uveitis and Toxo- 
plasmalike structures described by Wilder. 
Furthermore, the serologic studies on this 
patient as well as on 21 of the patients 
originally described by Wilder, in my opin- 
ion, justify the conclusion that an active 
granulomatous chorioretinitis may occur as 
a delayed and recurrent manifestation of 
Toxoplasma infections acquired even in the 
distant past—both congenitally and post- 
natally. The fact that all 21 of Wilder's 
group of 53 patients who could be rounded 
up for tests were found to have Toxoplasma 
antibody greatly exceeds the mere chance of 
random association.** The fact that with only 
three exceptions, these patients exhibited the 
low dye test titers and negative C-F tests 
indicative of infections in the distant past, 
must be taken as evidence that Toxoplasma 
may survive in some human eyes for many 
years and under as yet unknown conditions 
set up local inflammatory reactions which in 
most instances fail to boost the level of anti- 
body. Although most of the patients were 
tested several years after enucleation, there 
were five patients with low titers whose eyes 
were enucleated a few months to one year 
before the serologic tests. The question 
naturally arises whether it ts possible that 
not all Toxoplasma are antigenically alike 
and whether low titers obtained in tests with 
a single strain might reflect antigenic hetero- 
geneity rather than infection in the distant 
past. Against this possibility are two facts: 
first, many strains have been compared 
(Sum) without finding such antigenic 


heterogeneity and second, the serum of the 
patient from whose eye Jacobs et al.’ re 
covered Toxoplasma had the same low dye 
test titer of 1:64 against his own strain as 
against the standard RH strain. 

The possibility that congenitally acquired 
Toxoplasma may be the cause of ocular in- 
flammation in adult life is suggested by the 
fact that among the 21 serologically tested 
patients with Toxoplasma in their enucleated 
eyes there were two, aged 29 and 41 years, 
with cerebral calcification. In this connection 
it is also noteworthy that the 40-year-old 
patient, with serologic evidence of toxoplas- 
mosis, in whose eye Duke-Elder et al.** 
demonstrated Toxoplasmalike organisms, 
gave a history of defective vision “as long 
as he could remember.’ Also Woods et al."* 
observed older patients, one 65 years of age, 
with histories suggestive of probable con- 
genital infection. Actual evidence that Toxo- 
plasma pseudocysts can persist in the brain 
in a viable state for at least three years after 
a congenital infection was recently obtained 
by Dr. Georges Desmonts of Paris, when he 
recovered Toxoplasma by subinoculation in 
mice and after a careful search through 30 
sections found a single characteristic pseudo- 
cyst (personal communication——photograph 
of pseudocyst shown). 

All of these observations, taken together, 
provide strong support for Frenkel’s hy- 
pothesis that adult ocular toxoplasmosis may 
represent an allergic inflammatory response 
to ruptured pseudocysts. The histologic pic- 
ture described by Wilder is in keeping with 
this hypothesis, and differs in many respects 
from the predominantly acute necrotic 
chorioretinitis with abundant intracellular as 
well as extracellular Toxoplasma seen in the 
eyes of fatal congenital cases. For the sake 
of future studies on chemotherapy it would 
be important to know how often the Toxo- 
plasma liberated from the pseudocysts re- 
main scattered without being able to invade 
and multiply in new cells—for Toxoplasma 
are obligate intracellular parasites which do 
not multiply except within susceptible cells. 
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A careful microscopic review of Wilder's 
material and comparison with the lesions in 
acute fatal congenital cases should provide 
valuable information on this point. For if 
the chorioretinitis of adults is predomimantly 
allergic without multiplication of Toxo- 
plasma in new cells, one would expect no 
effect from using drugs like the sulfona- 
mides, sulfones, and daraprim which inhibit 
multiplication of the organisms. On the other 
hand, the judicial study of the antiphlogistic 
corticoids, alone and in combination with 
the above drugs, would appear to be reason- 
able—the main difficulty, of course, bemg in 
the clinical identification of the cases that 
are of toxoplasmic etiology. 

In the rare instances, in which a granu- 
lomatous posterior uveitis is associated with 
dye test titers of 1:256 or higher, particu- 
larly together with positive C-F tests, even 
when no changes in pattern suggestive of 
very recent infection are present, a pre- 
sumptive diagnosis of toxoplasmosis would 
carry with it a very high probability of being 
correct. Since such high titers are only rarely 
encountered in the normal population and 
since granulomatous uveitis ts by itself also 
a relatively rare manifestation, the product 
of the probabilities enormously increases the 
likelihood of an actual association between 
Toxoplasma and this clinical condition. The 
fact that such high Toxoplasma antibody 
titers have been encountered in patients with 
chorioretinitis who also have histories of 
brucellosis or tuberculosis,’* presents a prob- 
lem in differential diagnosis but does not 
diminish the possibility of a toxoplasmic 
etiology since the other infections might have 
contributed to the rupture of pseudocysts. 
However, the serologic studies on the pa- 
tients with Toxoplasma in their enucleated 
eyes indicate that the criterion of high titers 
would exclude most of the patients with 
toxoplasmic chorioretinitis. Yet for the sake 
of controlled therapeutic studies it would be 
helpful to carry out observations on at least 
three groups of patients exhibiting clinically 
similar types of posterior uveitis: (1) those 


with high Toxoplasma antibody titers, (2) 
those with dye test titers of 1:64 or less, and 
negative C-I° tests, and (3) those with re 
peatedly negative serologic and skin tests 
for toxoplasmosis. This type of systematic 
study might yield valuable results if many 
patients with chortoretinitis of undetermined 
etiology could be referred to a few selected 
ophthalmologic centers with technical facili 
ties for Toxoplasma investigations. 

Since neither the statistical approach nor 
serologic studies of individual patients can 
give us a correct estimate of the proportion 
of undiagnosable chorioretinitis, that is of 
toxoplasmic etiology, it would appear highly 
worthwhile to determine the incidence of 
Toxoplasma in eyes with such markedly ad 
vanced granulomatous uveitis that they have 
to be enucleated because of pain and blind- 
ness. If ophthalmologists could arrange to 
have most such enucleations done in two or 
three centers, in which proper facilities 
would be available for the recovery and 
identification of Toxoplasma in the same 
manner in which it was done by Jacobs and 
his associates** on a single enucleated eye, 
much valuable information could soon be 
obtained. On the basis of past experience 
with isolation of Toxoplasma, there is every 
reason to believe that the organisms could 
be recovered from many eyes in which even 
the most arduous microscopic search of 
serial sections would fail to reveal them. The 
experience of Sir Stewart Duke-Elder and 
his associates** with the microscopic exam 
ination of 32 enucleated eyes, in which they 
found definite Toxoplasmalike structures 
only in one but were uncertain in 17 others, 
is a good example of the limitations of the 
morphologic approach. Simultaneous sero- 
logic studies on all patients as well as similar 
tests and studies on eyes that are enucleated 
for other reasons would provide suitable 
controls, It seems to me that there is a great 
need for the definitive information that such 
studies could provide, In contrast to this type 
of investigation in a few selected and prop- 
erly staffed centers, | believe that little or 
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TABLE I 


SUMMARY OF PRESENT KNOWLEDGE OF HUMAN TOXOPLASMOSIS 


— 


Human Tox smosis 


Congenital 


1. Fatal in utero—chiefly central nervous system 
2. Fatal first months of life 
a. central nervous system and eyes 
b. Rash, jaundice, hepatosplenomegaly 
3. Survivors exhibit: 
a. Severe damage to central nervous system and 
eyes (helpless “vegetables’’) 
b Psychomotor retardation, and/or convulsions, 
chorioretinitis and cerebral calcification 
c. Chorioretinitis only or with focal cerebral cal- 
ciication 
d. Hypothetically latent pseudocysts in eyes 
which in later years may be activated to pro- 
duce chorioretinitis 


nothing would be gained from the routine 
use of Toxoplasma serologic and skin tests 
by individual ophthalmologists. 

In conclusion, I should like to present in 


“Postnatal 
1. Typhuslike illness with or without pneumonitis — 
mostly fatal 
2. Encephalitis with or without rash 
Duration-—weeks,; some fatal 
3. Benign lymphadenitis 
a. Acute febrile—may last weeks 
b. Afebrile 
Subclinical 
d. Chorioretinitis— rare 
in 100-—Siim) 
4. Inapparent or unrecognized 
“Allergic” chorioretinitis—a rare complication 


outline form a summary of our present 
knowledge of the clinical manifestations of 
human toxoplasmosis (table 1). 

Elland Avenue and Bethesda (29). 
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ATROPHY OF THE STROMA OF THE IRIS* 


NDOTHELIAL DYSTROPHY, CORNEAL EDEMA, AND GLAUCOMA 


A. M.D. 
Bos.on, Massachusetts 


I.ssential progressive atrophy of the iris 
is a disease long recognized and many times 
described in the literature. It is characterized 
by atrophy of the stroma of the iris which 
progresses to complete hole formation, single 
or multiple ; the pupil becomes eccentric 
early. Ultimately glaucoma ensues from oc- 
clusion of the filtration meshwork by pe- 
ripheral synechias or cuticular membranes. 
Many of the eyes have been lost from glau- 
coma but, in a few reported cases, the glau- 
coma has been arrested by successtul sur- 
gical procedures.’ Nothing is known as to 
the cause of the disease or as to the cause 
of the anterior synechias. Feingold* and, 
more recently, Heath’ have advanced the 
theory that the iris atrophy is due to ischemia 
from vascular occlusion. Verhoeff in a dis- 
cussion of Heath's paper suggested that the 
condition is analogous to essential atrophy 
of the choroid, so-called choroideremia. He 
thought it more likely that in both of these 
conditions the vascular changes were the 
result rather than the cause of the atrophy. 
Friedenwald in discussing the same paper 
was of the same opinion. 

In only a few of the reported cases has 
any mention been made of the cornea until 
the disease was advanced and the tension 
quite high. Sugar® reported a case in which 
the vision was blurred in the morning and 
epithelial edema was noted when the tenston 
was only 26 mm. Hg (Schietz). In this 
case there was marked iris atrophy. with 
disappearance of approximately one half of 


* Presented at the 91st annual meeting of the 
American Ophthalmological Society, White Sul 
phur Springs, West Virginia, June, 1955. This 
paper will appear in the Transactions of the 
American Ophthalmological Society. Ut is published 
here with the permission of the American Ophthal- 
mological Society and the Columbia University 
Press. 


the iris. There was a history of deformity 
of the pupil for seven years. 

Zentmayer® briefly reported a similar case 
before the College of Physicians in Phil- 
adelphia. The patient was a man, aged 23 
years. He had seen haloes about lights at 
times and complained of foggy vision in the 
morning. The cornea was “hazy.” The iris 
presented in its nasal quadrant a partial 
atrophy of the stroma. Tension was 30 mm. 
Hey. 

Ellett’ gave a brief report on a 37-year-old 
patient with multiple holes in the iris, When 
first seen, the patient gave a history of 
blurred vision and seeing haloes around 
lights but tension was always normal, Dur- 
ing the last year of observation, he noted 


at times “‘some disturbance of the corneal 
epithelium,” and on two oceasions blebs 
were observed in the lower cornea, The pa 
tient was observed over a period of four 
years. 

Lohlein,® in 1951, reported a case of 
atrophy of the stroma of the iris in both 
eyes, In the right eye, only a small area of 
atrophy was observed (fig. 1). Tension was 
22 mm. Hg. Gonioscopy showed the angle 
to be narrow but open. The pupil was 
round, In the left eye, the pupil was slightly 
oval. There was extensive atrophy of the 
stroma of the iris. Tension was 35 mm. Hg 
Gonioscopy showed extensive peripheral 
anterior synechias. 

In 1953, Pau® gave a further report on 
the same case. There was a history that, for 
six months, there had been periodic attacks 
of redness, tearing, and pain tn the left eve. 
At first the attacks came every 10 days, then 
every four or five days. The cornea at vari 
ous times showed large and small bullae, 
abrasions, and thickened cloudy stroma. 
There were fine pigment dots on the pos- 
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Fig. | (Chandler). From Lohlein, Extensive atrophy of the stroma of the iris in the 
right eye, slight in the left. 


terior surface. The iris stroma was largely 
absent; only from the 10- to 12-0'clock and 
2. to 3-o’clock positions was some of the 
iris stroma left but even this was rarefied 
and atrophic, The pigment layer and sphinc- 
ter were intact. The pupil reacted normally. 
There were gross peripheral anterior 
synechias. Tension in spite of miotics was 
50 mm. Hg (Schigtz). Vision, depending 
on the condition of the cornea, ranged from 
6/8 to 6/18. The field was full. In the right 
eye the appearance was the same as described 
by Lohlein, There was an area of slight 
stromal atrophy temporally. Tension ranged 
from 25 to 28 mm. Hg (Schigtz). Vision 
equaled 6/5. A trephination was done on 
the left eye, which resulted in a tension of 15 
to 20 mm. Hg (Schigtz) but the attacks of 
pain continued and even came more fre- 
quently. The entire cornea was then covered 
with a conjunctival flap. New vessels grew 
into the cornea, the edema disappeared, and 
the eye remained quiet and comfortable. 

The purpose of this communication is to 
present a syndrome which is probably a form 
of progessive essential atrophy of the iris 
but which presents somewhat different fea- 
tures than the usual case of essential atrophy. 

The syndrome is characterized by slight 


atrophy of the stroma of the iris, peripheral 
anterior synechias, mild glaucoma, dystrophy 
of the posterior corneal surface and corneal 
edema. The points of difference from the 
typical case of essential atrophy are that in 
the cases to be reported, the atrophy of 
the iris is very slight and confined to the 
stroma with no hole formation, the pupil 
has remained central and round or only 
slightly oval, the glaucoma though not severe 
apparently appeared early in the disease, 
rather marked corneal dystrophy of the af- 
fected eye only is present in all cases, and 
in all but one case the presenting and most 
troublesome symptom has been edema of 
the cornea, Corneal edema causing blurred 
vision and colored haloes about lights has 
occurred with tension in the normal range 
or slightly elevated and before the eye was 
damaged by glaucoma. 


CASE REPORTS 
Case 1 


S. S., a woman ( MEEI773954), aged 47 
years, was first seen in the clinic of the 
Massachusetts Eye and Ear Infirmary on 
April 2, 1952. 

Examination. The right eye was externally 
and internally normal. In the left eye, the 
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pupil was slightly oval. There was rather 
marked dystrophy of the posterior corneal 
surface. There was an area of atrophy of the 
stroma of the iris near the periphery at the 
l-o’clock position and another area near the 
limbus at the 7-o’clock position (fig. 2). 

Gonioscopy of the right eye showed a nor- 
mal open angle. In the left eye there was a 
broad anterior synechia up to Schwalbe's 
line from the 6:30- to 8:30-o'clock and from 
the 11:30- to 12:30-o0’clock positions. Ten- 
sion was: R.E., 21 mm. Hg; L.E., 27 mm. 
Hg (Schigtz). Tonography showed outflow 
in the normal range in both eyes but defi- 
nitely poorer in the left eye. There was a 
history of periodic blurred vision in the left 
eye. 

In May, 1954, there was epithelial edema 
in the left eye. Tension was: R.E. 16 mm. 
Hg; L.E., 26 mm. Hg. Two-percent pilo- 
carpine, four times a day, was prescribed for 
the left eye. During the next several months 
tension ranged from 21 to 24 mm. Hg. At 
most visits, slight epithelial edema was noted. 
On October 10, 1953, an iridectomy from the 
9-o'clock to 11-o’clock positions was done. 
During the next six months tension in the 
left eye ranged from 19 to 26 mm Hg. Epr- 
thelial edema was noted at most visits. It 
was noted that the higher the tension re- 


Fig. 2 (Chandler). Case 1. Arrow indicates area 
of atrophy of the stroma of the iris. Pupil is 
slightly eccentric 


corded, the more prominent the corneal 
edema. 


Case 2 


M. B., a man, aged 49 years, was first 
seen December 27, 1951, with a history of 
periodic blurred vision and seeing colored 
haloes around lights for several months. 
(slaucoma had been diagnosed by another 
oculist and a miotic prescribed. The symp- 
toms continued but were less severe. Lately 
he has been using DFP every third day. 

Examination. The left eye was externally 
and internally normal. There was no dystro- 
phy of the cornea. Tension was 22 mm. Hg 
(Schigtz). Gonioscopy showed a normal 
open angle. In the right eye there was a small 
patch of atrophy of the stroma of the iris 
between the 4- and 6-o'clock position ( fig. 
3). The pupil was slightly oval, two by three 
mm. There was a slightly wider rim of uveal 
pigment around the pupillary border in this 
eye than in the left eye. The cornea showed 
well-marked dystrophy of the posterior sur- 
face. This was characterized by a fine ham- 
mered silver appearance similar to Fuchs’ 
dystrophy but less coarse than in the latter. 
The fundus was normal. The field was full. 
Tension was 28 mm. Hg. Gonioseopy 


Fig. 3 (Chandler). Case 2. Arrow indicates area 
of atrophy of the stroma of the iris below. The 
pupil is pointed slightly downward. Peripheral 
iridectomy and portion of filtering scar at the 
ll-o'clock position. 
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showed scattered anterior synechias nearly 
or quite up to Schwalbe’s line except nas 
ally, where the angle seemed wide and open. 
Vilocarine (four percent every three hours ) 
was prescribed. Two weeks later tension was : 
R.E., 25 mm. Hg; L.E., 19 mm. Hg. Several 
episodes of blurred vision and seeing haloes 
about lights had occurred since the last visit. 

On January 28, 1952, tension was: R.E., 
35 mm. Hg; L.te., 22 mm. Hg. He was given 
epinephrine bitartrate (one percent) to use 
twice a day in addition to the pilocarpine. 

On February 1, 1952, tension was: R.E., 
22 mm. Hg. Haloes had been seen only once 
since last visit. On February 26, 1952, ten- 
sion was R.E., 32 mm. Hg. Several episodes 
of blurred vision and haloes since last visit. 
Slight to marked epithelial edema was noted 
on most examinations. 

On March 29, 1952, a trephining opera- 
tion was performed on the right eye. A good 
filtering scar developed. During the next 
nine months, tension in the right eye ranged 
from 13 to 17 mm. Hg. The patient re- 
mained completely symptom free. 

On January 2, 1953, tension was: R.E., 
25 mm, Hg. The filtering scar looked patent 
and unchanged. There had recently been one 
about lights. 
Massage of the eye was advised. 

During the next seven months tension 
ranged from 22 to 25 mm. Hg, usually 25 
mm. Hg. There were occasional episodes of 
blurred vision and seeing haloes about lights. 
On January 26, 1954, massage was con- 
tinued and four-percent pilocarpine, four 
times daily, was prescribed, During the next 
seven months tension ranged from 17 to 22 
mm, Hg. There were very rare episodes of 


episode of seemg haloes 


secing haloes about lights. Vision with cor- 
rection at the last visit equaled 6/5. The disc 
was normal, 


Case 3 


I. H., a woman, aged 41 years, was first 


seen by another oculist in February, 1951. 
There was a history of periodic blurred 
vision and seeing colored haloes about lights 


Fig. 4 (Chandler). Case 3 Arrow indicates small 
area of atrophy of stroma of the iris. 


for several months. Tension was found to 
be 45 mm. Hg (Schigtz). Pilocarpine (one 
percent, four times daily) was prescribed. 
The patient was first seen by me on April 
5, 1951. 

Examination. The left eye was externally 
and internally normal. Tension was 15 mm. 
Hg (Schigtz). In the right eye the cornea 
showed slight epithelial edema and a grayish 
finely stippled appearance of the endothe- 
lium, most marked in the central zone. The 
anterior chamber was of normal depth. The 
iris showed slight stromal atrophy below 
(fig. 4). The media were clear. The dise 
showed glaucomatous cupping. 

Gonioscopy showed very extensive periph- 
eral anterior synechias (fig. 5), consist- 
ing of thin strands of iris stroma attached 
to the trabecular wall, to Schwalbe’s line, or 
onto the cornea itself. The synechias eX- 
tended all the way around, except for es 
sentially normal angle at the 9- and 2-o0’clock 
positions. 

In the left eye, the angle was wide and 
open and appeared normal, except for small 
areas at the 6- and 10-o’clock positions, 
where broad strands of light-colored tissue 
bridged the peripheral furrow from iris to 
trabecular wall, and where in the iris pe- 
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Fig. 5 (Chandler). Case 3. Gonioscopic picture of 
an area showing peripheral anterior synechias. 


riphery there were little patches of stromal 
thinning. 

Tonography showed a normal facility of 
outflow in the left eye, markedly reduced in 
the right eye. Tension in the right eye was 
32 mm. Hg (Schigtz). Corrected vision 
equaled 6/5 in both eyes. In the right eye 
there was a 25-degree upper nasal step and 
an enlarged blindspot. The field in the left 
eye was normal. Operation was advised. 

On April 28, 1951, a trephining operation 
was done on the right eye. Since that time 
tension in the right eye has ranged from 
22 to 16 mm. Hg. For the past three years, 
it has not been higher than 18 mm. Hg. Ten- 
sion in the left eye has always been 15 or 16 
mm. Hg. The patient has remained symptom 
free. There has been no further field loss. 
There has appeared to be little if any pro- 
gression of the iris atrophy. The cornea still 
shows a grayish dystrophy of the posterior 
corneal surface. The cornea in the left eye 
appears completely normal. 


Case 4 


L.. C., a woman, aged 42 years, for the past 
few months, had had blurred vision im the 
left eye intermittently. It was usually worse 
in the morning, clearing during the day. 
Colored haloes had been seen at times. She 
consulted an ophthalmologist who found the 
tension to be 30 mm. Hg (Schi¢tz), the 
cornea edematous, especially in the central 


zone. The condition was diagnosed as corneal 
dystrophy and the epithelium was removed 
from the central cornea. The epithelium failed 
to heal, bullae developed intermittently, and 
the patient experienced severe pain and 
lacrimation. 

Examination. When first seen by me on 
September 2, 1952, the left eye showed pro 
fuse lacrimation, The cornea was edematous 
throughout, with stromal edema in the cen- 
ter, epithelial edema in the periphery. There 
were bullae in the lower central cornea and 
some areas of loss of epithelium. There was 
a small area of atrophy of the stroma of the 
iris two to three mm across opposite the | 
o'clock position: ( fig. 6). Tension to palpation 
was high normal. The right eye was ex- 
ternally and internally normal. Corrected 
vision was 6/5. 

The patient was treated in the hospital 
with a binocular dressing and bland oint- 
ments. The epithelium healed and the pa- 
tient became comfortable but epithelial edema 
persisted. In a few days bullous keratitis 
with severe pain recurred. The patient was 
readmitted to the hospital. The corneal epi- 
thelium was removed, the cornea curetted 
lightly and cauterized with 25-percent tri- 
A conjunctival flap was 
brought up from below, covering the lower 
three fifths of the cornea. The eye promptly 
quieted down and remained comfortable. 

It was never possible to see the fundus 


chloracetic acid. 


Fig. 6 (Chandler) Case 4. Arrow indicates area 
of atrophy of the stroma of the iris. Conjunctival 
flap can be seen covering lower portion of cornea. 
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but the visual field remained normal. Tension 
to palpation was estimated to be 30 to 35 mm. 
Hg. The flap retracted slightly above, ex- 
posing the pupil. A varying degree of epi- 
thelial edema was always noted. It was al- 
ways worse in the morning, clearing some- 
what later im the day. 

(sonioscopy was first done in May, 1954. 
Due to the cloudiness of the cornea a clear 
picture could not be obtained, Anterior syne 
chias could be seen here and there all around 
the angle. In places, especially opposite the 
area of stromal atrophy, the iris was attached 
to the cornea anterior to Schwalbe’s line. It 
was estimated that approximately half the 
angle was free. Gonioscopy of the right eye 
revealed a normal open angle. 

On May 19, 1954, the conjunctival flap 
was removed from the cornea of the left eye. 
Two weeks later the patient experienced 
some pain and one bulla was noted in the 
lower central cornea. This subsided and the 
patient remained comfortable. Epithelial 
edema persisted, always worse in the morn- 
ing. 

On September 3, 1954, tension by tonom- 
eter was 34 mm. Hg. The patient had been 
using two-percent pilocarpine, four times a 
day. On October 4, 1954, tension in the left 
eye was 40 mm. Hg. On October 22, 1954, 
a trephining operation was performed, A 
good filtering scar has developed and post- 
operatively tension has been 13 to 15 mm. 
lig. There has been no corneal edema since 
the operation. The eye is quiet and comfort- 
able. 


Case 5 

K. S.,* a man, aged 36 years, was first 
seen in July, 1953, with a history of blurred 
vision in the right eye off and on for six 
months. In the left eye, vision was 6/5. 
Tension was 19 mm. Hg. Externally and in- 
ternally, the eye seemed normal. Gonioscopy 
showed a normal open angle. 


— 


* This case is reported through the courtesy of 
Dr. Arthur C. Morrissey. 
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Arrow indicates area 
of atrophy of the stroma of the iris. 


Fig. 7 (Chandler). Case 5. 


In the right eye, vision was 6/6—. There 
was considerable epithelial edema and rather 
marked dystrophy of the posterior corneal 
surface. The anterior chamber was normal. 
An area of atrophy of the stroma of the iris 
was seen down and temporally (fig. 7). The 
pupil was round and central and reacted nor- 
mally, Tension was 19 mm. Hg. 

Gonioscopy showed at the 4:30-o'clock 
position, a broad anterior synechia up beyond 
Schwalbe’s line (fig. 8). From the 4 :30- to 
5 :30-o’clock position, the iris was attached 
further forward than elsewhere but little if 
any beyond the scleral spur. From the 5 :30- 
to 7:30-o'clock position, there was an an- 
terior synechia up to Schwalbe’s line. The re- 
mainder of the angle was wide and open. 


Fig. 8 (Chandler). Case 5. Gomoscopic picture, 


showing peripheral anterior synechias. 


~ 


Fig. 9 (Chandler). Case 6. Arrow indicates small 
area of atrophy of the stroma of the iris. The 
pupil is pointed slightly upward. 


One-percent pilocarpine, three times daily, 
was prescribed. During the next year and a 
half tension ranged from 20 to 23 mm. Hg. 
(On most visits epithelial edema was present. 
On September 20, 1954, tension was 29 mm. 
Hg and corneal edema was marked. On 
October 8, 1954, tension was: R.E., 27 mm. 
Hg and there was marked epithelial edema. 
The gonioscopic picture was unchanged. 
Iris atrophy was unchanged. Vision with 
glasses was 20/40—. A trephining operation 
is scheduled for the near future. 


Case 6 


M. C.,* a woman, aged 35 years, was first 
seen on December 4, 1946, for refraction. 
Pupils were equal, round, and reacted nor- 
mally. Vision was: O.U., 6/5, with correec- 
tion. Both eyes were normal except for con- 
siderable dystrophy of the posterior corneal 
surface of the right eye only. 

On December 8, 1950, examination was 
unchanged except that the right pupil was 
pear-shaped and pointed upward. On Decem- 
ber 16, 1952, the right pupil was the same. 
The dystrophy of the right eye was the 
same. Gonioscopy showed one peripheral 


* This case is reported through the courtesy of 
Dr. Carl C. Johnson. 
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Fig. 10 (Chandler). Case 6. Gomoscopic picture, 
showing peripheral synechias. 


anterior synechia up to Schwalbe’s line at 
the 12-0’clock position. Tension, O.U., was 
14 mm. Hg. On April 6, 1953, the examina- 
tion was unchanged, Tension was: O.U., 14 
mm. Hg, as it was on September 10, 1955. 

On March 16, 1954, the examination 
showed no changes. Tension was: O.U., 16 
mm. Hg. On September 14, 1954, tension 
was: R.E., 16 mm, Hg; L.E., 17 mm. Hg. 
The pupil and cornea were the same. There 
was an area of slight stromal atrophy above 
(fig. 9). Gomoscopy of the left eye revealed 
a normal open angle. In the right eye there 
was an anterior synechia up to Schwalbe's 
line from the 11- to 1-o'clock position (hig. 
10). Below, some whitish tissue from the 
periphery of the iris obscured the ciliary 
band and seemed to be attached about at the 
level of the scleralsspur. Corneal edema had 
not been noted at Any examination. 


( OMMENT 


Aside from Case 6, which as yet has not 
shown corneal edema or glaucoma, the com 
mon features in all the cases reported are 
dystrophy of the posterior corneal surface, 
corneal edema, atrophy of the stroma of the 
iris, and glaucoma. One or the other feature 
may predominate in a given case. In Cases 


1, 2, 4, and 5 corneal edema was the most 
prominent symptom. In Case 4 it was a 
serious problem. Only in Case 3 had the eye 
been damaged by glaucoma. In Case 3 there 
was only one small area where the iris stroma 
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was entirely absent, though the whole iris 
transilluminated much more readily than in 
the fellow eye. The pupil was slightly dis- 
torted in Cases 1 and 2 but was central. In 
Case 6 the pupil was displaced slightly up- 
ward, The pupil was round in Cases 3, 
4, and 5. In all cases any small increase in 
intraocular pressure caused edema of the 
cornea, 

In all of the cases, dystrophy of the en 
dothelium of the affected eye only was noted 
in Slitlamp examination. In all cases the en- 
dothelium must be assumed to be function- 
ally defective, since with a normal endothe 
lium a much higher tension is required to 
produce corneal edema. In Case 6 tension 
has never been higher than 16 mm. Hg and 
corneal edema has not been noted, In Case 
5 the cornea showed epithelial edema with 
a tension of 22 mm. Hg. In Case 3, when 
the tension reached 25 mm. Hg, epithelial 
edema was manifest. Thus far it appears that 
if tension can be maintained below 20 mm. 
Hy, the cornea remains clear. Aside from 
(ase 3 the glaucoma has not been a real 
problem as regards loss of function. 

Increased tension is a real problem, how- 
ever, from the standpoint of the cornea. 
From experience thus far with Cases 2, 
3, and 4 a successful trephining operation 
has had a very favorable effect on the cornea, 
In Case 2, massage and miotic therapy are 
necessary to keep the tension low enough to 
keep the cornea clear. Considerably more 
time must elapse before one can be sure 
of the permanence of the operative results. 
With the passage of time, the iris atrophy 
may well progress to eccentricity of the pupil 
and complete holes in the iris, as in the or- 
dinary case of essential iris atre yphy, 

Case 6 represents the earliest manifesta- 
tion of the syndrome. Though dystrophy 
was noted in 1946, slight eccentricity of the 
pupil was not noted until four vears later. 


CHANDLER 


In this case, tension has remained 16 mm. 
Hg or less and no corneal edema has de- 
veloped thus far. 

Pau's case was very similar to the cases 
reported, except that the iris atrophy was 
more advanced and the glaucoma more severe 
than in any of the cases here reported. 

In the light of experience gained in the 
observation of the cases herein reported, it 
would appear that the problem of corneal 
edema was of equal, if not greater, im- 
portance than that of increased tension. In 
l’au's case the corneal changes were appar- 
ently irreversible, since even with a low ten- 
sion after trephination, bullous keratitis 
persisted. The ineffectiveness of iridectomy 
in preventing corneal edema ts illustrated 
in Case 1, 

It is realized that the number of cases 
observed is too small and the period of ob 
servation too short to draw valid conclu- 
sions. However, it would appear that a filter- 
ing operation should be done early, not only 
because of the glaucoma but especially be- 
cause of the cornea. 


SUMMARY 


|. Six cases are reported of a syndrome of 
atrophy of the stroma of the iris, corneal 
dystrophy with edema, peripheral anterior 
synechias, and glaucoma. There were two 
men and four women with ages ranging 
from 36 to 49 years. The disease is unilateral 
in all cases. 

2. A prominent feature and a presenting 
symptom in all but one early case was edema 
of the cornea, which occurred with normal 
or only slightly increased intraocular pres 
sure, All cases showed unilateral dystrophy 
of the posterior corneal surface. 

3. An early filtering operation would ap- 
pear to be indicated, both from the stand- 
point of the corneal edema and the glaucoma. 

5 Bay State Road (15). 
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HEREDITARY CONGENITAL OPHTHALMOPLEGIA* 
Jonn Hotmes, M.D. 


Honolulu, Hlawat 


Chronic external ophthalmoplegia has been 
brought to the attention of the American 
()phthalmologic Society on two previous 
occasions, Friedenwald,' in 1922, and Lang- 
don and Cadwallader,’ in 1928, presented 
case histories of patients with this affliction. 
Their accounts were similar to von Graefe’s 
original description in 1856 and Hutchin 
son’s® detailed studies in 1878. Bilateral pto 
sis and practically complete loss of motion 
of both eyes, associated with normal pupil- 
lary responses, were the principal findings 
in their patients. The onset of the disease 
occurred from infancy to over 50 years of 
ave. The incidence in males and females 
was about equal. None of these patients 
showed physical or neurologic signs indicat- 
ing systemic disease elsewhere in the body. 

The family that came to my attention has 
19 members. Of these nine had the disease 
since birth. None of them exhibited other 
congenital physical defects or mental dis- 
turbances. The inheritance in this family 
was a congenital, nonprogressive, nonsex- 
linked, dominant characteristic. It was simi- 


* Presented at the 9lst annual meeting of the 
American Ophthalmological Society, White Sul- 
phur Springs, West Virginia, June, 1955. This 
paper will appear in the Transactions of the 
Amertcan Ophthalmological Soctety It is published 
here with the permission of the American Ophthal- 
mological Society and the Columbus University 
Press. 


lar to the 16 cases in five generations de- 
seriped by Bradburn‘ and the five cases in 
two generations reported by Faulkner.’ The 
disease combined with miosis has, however, 
been transmitted as a recessive trait in a 
family described by Gates.* 


CASE REPORT 


| was fortunate in getting moving pictures 
of eight of the affected members who repre- 
sented three generations. Of these, I was 
able to examine and study only one in detail. 

History. This patient was a 27-year-old, 
single,Chinese male. He had bilateral ptosis 
with almost complete external ophthalmo- 
plegia and rotatory nystagmus. His ptosis 
and ophthalmoplegia were not influenced by 
administration of Prostigmin or alphato- 
copheral. Neither were they affected by emo 


sea 
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Fig. 1 (Holmes). Pedigree, illustrating heredi 
tary transmission of external ophthalmoplegia in 
three generations. 
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Fig. 2 (Holmes). Bilateral ptosis and hypertrophy 
of both sternocleidomastoid muscles. 


tional disturbances, straining, or fatigue. 

In an effort to see beneath his drooping 
eyelids, he had to wrinkle his forehead and 
throw his head backward, assuming the 
Hutchinsonian facies. He was totally un 
able to move his eyes in the vertical and 
oblique directions. In the horizontal merid 
ian and on attempted convergence, his eye 
movements were limited to “minimal excur 
’ amounting to zero to five degrees on 
adduction and to two to three degrees on 


abduction. He had never been troubled with 


diplopia. 

Vision in his right eye was 5/400; in his 
left, 20/40. His accommodation was normal. 
With his left eye he was able to read and 
carry out his duties as a plumber’s helper. 
His pupils reacted promptly to light and 
His ocular media and fund 
were normal. Refraction revealed slight 


convergence, 


myopic error. However, his vision could not 
be improved with lenses. The intraocular 
pressure of both eyes was within normal 
limits. 

Slitlamp examination was noncontribu- 


Fig. 3 (Holmes). Hutchinsonian facies, demon- 
strating wrinkles in forehead, extension of neck on 
attempted forward gaze. 


tory. Peripheral visual field studies, plotted 

with three-mm. white and colored test ob- 

jects, failed to reveal defects or scotoma. 
Physical examination was normal save for 


Fig. 4 (Holmes). Complete replacement of the 
external rectus muscle by hyalimized, relatively 
cellular fibrous tissue. 
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the fact that he had a powerful muscular 
physique with specially overdeveloped ster- 
nocleidomastoid muscles. This was probably 
partly due to his hobby as a physical culture 
faddist rather than to prolonged, faulty 
position of his head on attempted upward 
gaze. Neurologic examination by Dr. R. B. 
Cloward was negative. 

Laboratory examinations, including blood 
count, blood chemistry, urinalysis, blood and 
spinal serology, basal metabolism rate, skull 
and sinus X-ray studies, and encephalo- 
graphic tracings were within normal limits. 
A biopsy taken from the belly of the right 
external rectus revealed: 

“Complete replacement of muscle tissue 
by hyalinized relatively acellular fibrous tis- 
sue. Special stain verifies that this is col- 
lagen. There are no evidences of a dystro- 
phic process such as increased fat, variation 
in size of muscle fibers, and giant muscle 
fibers.” Chemical analysis of the biopsied 
muscle was not done. 


DISCUSSION 


In the absence of pathologic reports of 
the nuclear areas from cases of bilateral, 
congenital, external ophthalmoplegia, various 
theories have been advanced to explain these 
anomalies. Embryonic, supranuclear, nu- 
clear, nervous, and muscular aberrations 
have been implicated. 

An abnormal embryonic development at 
the encephalic flexures has been suggested 
by Helfand.’ A congenital deficiency in the 
anlage of the ocular muscles was assumed 
to be responsible by Uthoff. 

A supranuclear origin of the disease was 
proposed by Wilson who was able to elicit 
free movements of the eyes upon stimulation 
of the optic fixation reflexes. 

The nuclei of the oculomotor nerves have 
been believed to be responsible by Moebius* 
who thought there was an actual absence of 
the nuclei; by McMullen and Hine® who 
attributed the affection to defective nuclear 
development; and by Langdon and Cad- 
wallader* who, on the basis of autopsy find- 


ings, ascribed the disease to degeneration of 
the nuclei of the third, fourth, and sixth 
nerves, with sparing of the Edinger-West 
phal nuclei. Ida Mann"? showed that the 
idinger-Westphal nuclei which regulate the 
pupillary responses receive their innervation 
from the subcortical and cortical regions in- 
dependently of the oculomotor nerve roots. 

A purely muscular, rather than a nuclear 
or nervous background, was proposed by 
Gourfein."’ On the basis of muscle biopsy 
from the lids of five patients with congenital 
ptosis, Fuchs" likewise believed that the dis- 
ease represented a myopathy of the extra- 
ocular muscles. Li at surgery found defec- 
tive rectus muscles in two patients with this 
disease. He assumed that this was congeni- 
tally present and was not the aftermath of 
continued disuse. Ida Mann’ believed that 
the condition might be muscular abiotrophy 
since the intrinsic muscles, two of which 
are ectodermal, and so not comparable with 
the recti, always escape. Kiloh and Nevins" 
and Adams, Denny-Brown, and Pearson felt 
that these cases represent a special form of 
muscular dystrophy. Brown” reported three 
patients with bilateral ptosis associated with 
paralysis of the extraocular muscles. At sur- 
gery, he found the four recti to be fibrous 
bands. He termed the disease “fibrosis syn- 
drome.” 

Lewandowski, on anatomic grounds, 
doubted that the disease could exist as an 
independent entity. He believed it was as 
sociated with other neurologic diseases, such 
as tabes, amyotrophic lateral sclerosis, 
Wernicke’s hemorrhagic superior polio 
encephalitis, and myasthenia gravis. His ob 
jections, however, are not valid, as the dis 
ease is known to exist as an isolated syn 
drome. 

I am inclined to agree with deSchweinitz"” 
that the condition may be best explained by 
assuming the combined influences of nu- 
clear aplasia or dysplasia associated with 
imperfect development and structural defects 
of some or all of the external ocular muscles. 

The prognosis for life is good. Treatment 
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is of no avail. Crutch glasses have been rec- 
ommended for the ptosis. 

It is hoped that continued researches may 
clarify our understanding of this uncommon, 
deforming disease. Studies of hereditary 
patterns may reveal faulty linkages of the 
imvolved genes. Biochemical assays of the 
urine and blood for creatine and creatinine 
and of the involved muscles for their 
creatine, acid-soluble phosphorus, phospho- 
creatinine, and adenosine triphosphate con- 


tent may reveal a lack of these substances. 
lectromyographic tracings of the individual 
eye muscles may furnish further clues in 
differentiating between a neurogenic and 
myogenic background for this disease. 

Lastly, pathologic examination of brains 
from patients with this disease remains the 
most important but still relatively unexplored 
avenue for future investigation. 


1013 Bishop Street 
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OrpuTHALMIC MINIATURE 


A lady's portrait has been known to come out of the finishing-artist’s 
room ten years younger than when it left the camera. But try to mend a 
stereograph and you will soon find the difference. Your marks and 
patches float above the picture and never identify themselves with it... . 
No woman may be declared youthful on the strength of a single photo 


graph; but if the stereoscopic twins say she is young, let her be so 


acknowledged. 


Oliver Wendell Holmes: Sun-painting and sun-sculpture, 
Atlantic Monthly, 1897. 


EXPERIMENTAL APPROACH TO THE PATHOGENESIS OF 
RETROLENTAL FIBROPLASIA* 


LV. THE EFFECTS OF GRADUAL AND OF RAPID TRANSFER FROM CONCENTRATED OXYGEN TO 
NORMAL AIR ON THE OXYGEN-INDUCED CHANGES IN THE EYES OF YOUNG MICE 


Lars J. Gytcensten, M.D., anp Bo FE. Hettstrém, M.D. 
Stockholm, Sweden 


INTRODUCTION 


It is generally agreed that a higher in- 
cidence of retrolental fibroplasia occurs if the 
premature infants have been exposed to high 
oxygen concentrations.’’'* It has, however, 
not been definitely proved that oxygen is the 
immediate cause of the disease, and the pos- 
sibility remains that other factors may con- 
tribute to its development. Oxygen has been 
shown in vivo to have a constrictive and 
possibly obliterative effect on the vessels of 
the retina both in infants'* and animals.”® 

The disagreement concerns the point as to 
whether the early pathologic picture of pro- 
liferation of retinal vessels occurring im 
retrolental fibroplasia is caused by persistent 
hyperoxia or whether consecutive hypoxia ts 
the precipitating factor, either local through 
retinal ischemia, or general due to, for ex- 
ample, anemia, hyaline membranes,”* and 
pulmonary infections,’’ or rapid withdrawal 
from the high oxygen concentration (“a 
relative anoxia’ ).""* 

The hyperoxygenation theory is supported 
by clinical observations®”'*"* and animal 
experiments.’® The opposite theory has been 
stressed by Szewezyk*' * and Bedrossian and 
"** and is also supported by ant- 
mal experiments.**-*" 


Cor workers, 


Patz,** summarizing the experiences from 
clinical and experimental studies made by 
him and his co-workers, states that with- 
drawal from oxygen is not essential for 
oxygen to be injurious, but that the data 


* From the Histological Department of Karolinska 
Institutet (Head: Prof. G. Haggavist, M.D.) and 
the Pediatric Clinic, Karolinska Institutet (Head: 
Prof. A. Wallgren, M.1).). These studies were aided 
by grants from the Swedish National Medical Re- 
search Council. 


suggest that if the infant (or animal) ts 
rapidly removed from a high oxygen en- 
vironment during a stage of marked retinal 
vasoconstriction an additional injury is in- 
duced by a state of retinal anoxia. Finally, a 
gradual reduction of the oxygen concentra 
tion in the incubator is recommended in the 
exceptional cases in which clinical indications 
have necessitated high concentrations of 
oxygen for a prolonged period. 

lLocke® seems to have had the same experi- 
ence and his studies support the concept that 
prolonged high oxygen concentrations are 
injurious as a result of a direct effect. From 
his investigations cannot be deduced, how 
ever, whether rapid removal from high 
oxygen may increase the danger for retro 
lental fibroplasia, as all his cases were slowly 
weaned. 

Szewezyk, in his latest report®* based upon 
a broad clinical experience, argues that the 
disease can be induced in babies acclimatized 
to high amounts of oxygen by rapid reduc- 
tion of available oxygen and that these 
changes can be prevented by gradual wean- 
ing to a normal atmosphere. Furthermore he 
states that the early stages of the disease re 
gress following oxygen therapy. 

The only controlled studies in this respect 
so far published have been made by Bedros 
sian and co-workers.” In the first report’ 
premature infants were alternately placed in 
a group to be weaned from oxygen and a 
group to be suddenly withdrawn. Thirteen 
of 25 infants suddenly removed from oxygen 
developed retinopathy, whereas only two out 
of 24 who were weaned during 10 days de- 
veloped the disease. The difference was sta 
tistically significant and furthermore the dis- 
ease was much more severe in the group sud 
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dently withdrawn. The only objection to this 
investigation seems to be the difference in 
the initial oxygen concentration between the 
two groups, this being 60 percent for the in- 
fants rapidly withdrawn and 50 percent for 
those weaned. It cannot be excluded, from 
the data presented, that this difference might 
play a role concerning the observed different 
frequencies of the disease. 

In a more recent controlled study” Be- 
drossian and co-workers report a signifi- 
cantly higher incidence of the disease in in- 
fants removed from an atmosphere of 50- 
percent oxygen than in a group where oxy- 
gen was gradually reduced from the same 
initial concentration. In this material five of 
26 developed the disease when the oxygen 
was reduced to 40 percent and to 30 percent 
for four days. Three of 10 developed retro- 
lental fibroplasia weaned in 35-percent oxy- 
gen for eight days. Of 16 infants treated 
with 50-percent oxygen for seven days and 
rapidly withdrawn, nine developed the dis- 
ease, and six of nine also developed retro- 
lental fibroplasia when the oxygen treatment 
was extended to 15 days, followed by rapid 
withdrawal. It is also stated that oxygen had 
a definitely beneficial effect on infants with 
progressive retinopathy. 

The animal experiments by Ashton and 
have shown conclusively 
that an abnormal proliferation of retinal ves- 
sels occurs when the animals are withdrawn 
from high oxygen concentrations. In our 
own studies* these changes have occurred to 
a high incidence when newborn mice were 
transferred to air, following five days’ ex- 
posure to 100-percent oxygen. These results 
suggested a study to reveal whether the oxy- 
gen-induced changes of the eyes could 
be modified or prevented by weaning. No 
such study in animals has so far been pre- 
sented. 


MATERIAL AND METHODS 


The same inbred strain of black mice was 
used as in our previous work (stock C 57 


BL/6, Roscoe B. Jackson Memorial Lab- 
oratory, Bar Harbor, Maine). The breeding 
of the mice, the standard food, the method 
for the exposures to oxygen mixtures, and 
the histologic technique were the same as 
previously described.** *":** The flow and the 
concentration of the oxygen mixture were 
checked twice a day. The relative humidity 
was 80 to 9O percent and the temperature 
about 24° C. 

The exposure to oxygen began within 16 
hours after birth. The mothers of the young 
exposed to oxygen were interchanged, with 
mothers of litters of the same age, not ex- 
posed to oxygen, because the adult animals 
did not stand the high concentrations of 
oxygen more than a few days. This was done 
every second day. One half of a litter was as 
a rule grouped together with one half of 
another litter, born on the same day, making 
up the group to be weaned, and the two sec- 
ond halves were used as control animals 
rapidly withdrawn. 

The following groups of animals, sub- 
jected to rapid or gradual diminishing of 
oxygen concentration were used: 


(GROUP 1 (53 animals survived ) 

The animals in this group were given 98 
to 100-percent oxygen for five days, followed 
by a stay in air for (a) 10 or (b) 18 days 
(29 and 24 animals respectively), making 
these control animals similar in age when 
killed to the animals of Groups 2 and 3. 


Grour 2 (34 animals survived ) 

These animals received 98- to 100-percent 
oxygen for five days, 80 +3 percent for 
two days, 60+ 3 percent for three days, 
40 + 3 percent for three days, followed by 
a Stay in air for (a) two days or (b) 10 days 
(19 and 15 animals respectively ). 


(;rouP 3 (10 animals survived ) 


In this group, 98- to 100-percent oxygen 
was given for five days, 00 + 3 percent for 
two days, 40 + 3 percent for three days, 30 + 
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3 percent for three days, followed by a stay 
in the air for (a) two days or (b) 10 days 
(six and four animals respectively ). 


(sROUP 4 (eight animals survived) 

-xposure to 98- to 100-percent oxygen for 
five days followed by 60 + 3 percent oxygen 
for 10 days. 


(;rouP 5 (seven animals survived ) 

These animals were given 98- to 100-per- 
cent oxygen for five days, 60 + 3 percent 
oxygen for two days, and 40 + 3 percent for 
10 days. 


6 (13 animals survived) 

exposure to 98- to 100-percent oxygen for 
five days, 60 + 3 percent oxygen for three 
days, 40 + 3 percent for three days, and 30 
+ 3 percent for 10 days. 

ach change of oxygen concentration took 
place during a couple of hours, with the ex- 
ception of the transfer to air, which was 
done abruptly without any gradyal lowering 
of the oxygen concentration. The survival 
rate of the groups amounted to about half of 
the animals. Because of the small size of the 
groups and the different ages of the animals 
in various groups, no significant differences 
can be calculated as regards survival rate. 


RESULTS 


(MANGES OF THE VESSELS IN THE NERVE- 


FIBER LAYER 

The most characteristic change of the eyes 
in the early stages of human retrolental fibro- 
plasia is the irregular hyperplasia of the yes- 
sels in the nerve-fiber layer with hemor- 
rhages and budding of capillary tufts into the 
vitreous body. Similar changes have been 
found in newborn and young mice, subjected 
to exposure to concentrated oxygen for five 
days, and subsequent rapid transfer to nor- 
mal air (fig. 1). This has already been pub- 
lished previously**:** and these findings were 
confirmed in the animals of Group 1 in the 
present investigation. 

Hyperplasia of the vessels in the nerve- 


Fig. 1 (Gyllensten and Hellstrom). Exposure of 
newborn mouse to concentrated oxygen for five days, 
followed by stay in air for 10 days. Vascular pro 
liferations in the nerve-fiber layer. ( 400.) 


fiber layer, frequently with capillary tufts 
protruding into the vitreous body, were 
found in 26 of 29 animals after 10 days in 
air and in 13 of 24 animals after 18 days in 
air, 

In the animals of Groups 2 and 3, sub- 
jected to exposure to concentrated oxygen 
and gradual transfer to air, similar changes 
were found in nine of 19 animals after 10 
days’ stay in air. Animals belonging to 
Groups 2 and 3 and killed after only two 
days in air showed these vascular changes in 
only five of 25, probably illustrating the ne- 
cessity of a stay in air, or at least lower 
concentrations, for some days before the 
typical hyperplasia develops. 

Hemorrhages in the nerve-fiber layer were 
found in only one animal of 44 subjected to 
gradual transfer to air, in contrast to eight 
animals of 53 subjected to rapid transfer to 
air. 

In all groups, the changes of the vessels 
in the nerve-fiber layer were mostly located 
in the neighborhood of the optic dise (fig. 2). 
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In the animals gradually transferred to air, 
there was also initially a retarded outgrowth 
of vessels in the rest of the nerve-fiber layer, 
as contrasted with the animals rapidly trans- 
ferred to air (figs. 3 and 4). 

No significant difference was found be- 
tween the animals of Groups 2 and 3 con- 
cerning these vascular changes. 
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Fig. 2 (Gyllensten and Hell- 
strom). Exposure of newborn 
mouse to concentrated oxygen for 
five days, followed by stay in air 
for 10 days. Vitreous hemorrhage, 
thickening of the retina with pro 
liferation of vessels in the nerve- 
fiber layer. The changes are mainly 
located in the neighborhood of the 
(* 3.) 


dise 


From the above-mentioned figures it seems 
clear that the animals gradually transferred 
to air showed a retardment of retinal vascu- 
larization and also of the abnormal changes 
of the vessels in the nerve-fiber layer. After 
a longer stay in air, however, this difference 
between weaned and rapidly withdrawn ani- 
mals diminished and no significant lessening 


Fig. 3 (Gyllensten and Hell 
strom). Exposure of newborn 
mouse to concentrated oxygen for 
five days, followed by gradual low- 
ering of oxygen (Group 2) and sub 
sequent stay in air for two days. 
Persistence of hyaloid vessels with 
small hemorrhages in the vitreous 
body. Absence of vessels in the 
nerve-fiber layer. ( « 200.) 
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Fig. 4 (Gyllensten and Hellstrém). Exposure of newborn mouse to concentrated oxygen, followed by 
gradual lowering of oxygen (Group 3) and subsequent stay in air for 10 days. Persisting hyaloid vessels, 
outgrowth of vessels in the nerve-fiber layer. Sharp folds and partial fusion of nuclear layers. ( 200.) 


of the pathologic changes similar to those 
found in retrolental fibroplasia was seen 
after this more prolonged observation. 

In the animals of Groups 4 to 6, which 
were exposed to concentrated oxygen and 
transferred to lower concentrations of oxy 
gen but not to air, there was a retardation of 
the outgrowth of vessels in the nerve-fiber 
layer. No pathologic hyperplasia of retinal 
vessels occurred in Group 4. In Groups 5 and 
6 such hyperplasia was frequently found 
(fig. 5). No hemorrhages were seen in the 
nerve-fiber layer. 


(HANGES OF THE HYALOID VESSELS 


The eyes of newborn mice are more im- 
mature as regards development, compared 
with the eyes of human newborn or viable 
premature babies. Functioning hyaloid ves- 
sels still persist. These vessels grow hyper- 
trophic and hyperplastic in newborn mice, 
exposed to concentrated oxygen.***" In the 
animals of Groups 2 and 3, gradually trans- 


ferred to air, there was a more conspicuous 
hyperplasia of these vessels than in animals 
of Group 1, rapidly transferred to air (fig. 
3). After 10 days’ stay in air, however, the 
hyperplasia of the hyaloid vessels had di- 


Fig. 5 (Gyllensten and Hellstrém). Exposure of 
newborn mouse to concentrated oxygen for five days, 
followed by gradual lowering to 40 percent (Group 
5). The capillaries in the nerve-fiber layer are bud 
ding into the vitreous body. («400.) 
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Fig. 6 (Gyllensten and Hell- 
strom). Exposure of newborn 
mouse to concentrated oxygen for 
five days, followed by gradual low- 
ering of oxygen (Group 2) and sub 
sequent stay in air for 10 days. Ves- 
sels in the nerve-fiber layer budding 
into the vitreous body, anastomosing 
with persistent hyaloid branches. 
Fusing and intermixture of nuclear 
layers. ( « 400.) 


. 


minished and was not more intense in the — layer. This was found most regularly in ani 
animals gradually transferred. mals gradually transferred to air. 

A characteristic finding was the occur- Hemorrhages from hyaloid vessels, mostly 
rence of hyaloid vessels growing out from in the vitreous body, were a frequent finding 
the stem in the neighborhood of the optic in all groups. No apparent difference between 
dise and creeping closely adjacent to the in- the Groups | to 3 was found as regards these 
ternal limiting membrane of the retina with hemorrhages. They occurred in 50 to 100 per- 
anastomoses of the vessels in the nerve-fiber cent of the animals. 


Fig. 7 (Gyllensten and 4 dion’ Exposure of newborn mouse to concentrated oxygen, followed by 
stay in air for 18 days. In the left half of the microphotograph atrophic changes mainly in the inner 
nuclear layer. No proliferation of retinal vessels is seen in this part of the retina. ( 200.) 
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The animals of Groups 4 to 6 first exposed 
to concentrated oxygen and then to lower 
concentrations of oxygen but not to air, also 
exhibited similar hyperplasia of the hyaloid 
vessels, most in Group 4, least in Group 6, 
and hemorrhages from these vessels fre- 
quently occurred. 


(CHANGES OF THE RETINA WITH THE EXCEP- 
TION OF VASCULAR CHANGES 


Irregularities of the retinal layers, espe- 
cially fusing and intermixture of the nuclear 
layers (fig. 6) with the occurrence of small, 
sharp folds, and atrophic changes of the 
retina, mostly of the outer plexiform and 
inner nuclear layers (fig. 7), were frequently 
found in all groups. The atrophies showed a 
tendency to increase with advancing age of 
the animals. No connection was apparent be- 
tween the method for the transfer to air and 
the frequency of these retinal changes. The 
atrophies were mostly located in the anterior 
parts of the retina. The irregularities were 
found mostly in the neighborhood of the optic 
disc, this location being especially predomi- 
nant after rapid transfer to air. 

The animals of Groups 4 to 6 also ex- 
hibited irregularities and atrophies of the 
retina, more so in Groups 5 and 6 than in 
Group 4. Compared with those animals of 
our previous experiments* which were ex- 
posed to concentrated oxygen for 16 days or 
less, the present ones, exposed to concen- 
trated oxygen and gradual lowering to 60, 40, 
and 30 percent oxygen, showed a higher fre- 
quency of retinal abnormalities. 

Discussion 

The pathologic changes of the mouse eye, 
induced by exposure to oxygen of 98- to 100- 
percent concentration and subsequent trans- 
fer to air, show similarities with early stages 
of human retrolental fibroplasia. The simi- 
larities concern the abnormal vascularization 
of the nerve-fiber layer. There are, however, 
also many differences. The final, cicatricial 
stages of retrolental fibroplasia have never 
been reproduced experimentally. We have 


observed a number of mice for half a year 
after the transfer from concentrated oxygen 
to air. In all of these animals the vascular 
hyperplasia in the nerve-fiber layer and the 
hemorrhages disappeared. The only residue 
of the very conspicuous pathologic changes 
of the eyes has been slight atrophic changes 
in parts of the retina mostly situated an- 
teriorly. The changes of the hyaloid ves- 
sels and the retinal irregularities and at- 
rophies, found among the oxygen-induced 
abnormalities of the mouse eye, afford no 
apparent basis for the understanding of the 
pathogenesis of human _ retrolental fibro- 
plasia. 

The present investigation has demon- 
strated that the oxygen-induced disease of 
the mouse eye cannot be prevented by the 
gradual transfer to air, as performed in our 
experiments. The difference found between 
animals gradually transferred to air and 
those rapidly transferred are mainly only 
differences regarding the time schedule of 
the changes. Retarded outgrowth of the ves 
sels in the nerve-fiber layer and consequent 
delay of the pathologic hyperplasia of these 
vessels were observed after gradual transfer 
to air compared with the animals rapidly 
transferred. As found by us previously,” 
however, older animals have a lesser tendency 
to oxygen-induced hyperplasia of the vessels 
in the nerve-fiber layer. The fact that the ani- 
mals gradually transferred to air were older 
when they came into air than the animals 
rapidly transferred, may consequently also 
be responsible for the initial decrease in the 
vascular changes of the nerve-fiber layer in 
the former groups. This circumstance cannot 
be the decisive factor, however, as both 
normal and pathologic vascularization do 
occur when the animals are allowed to stay 


longer than two days in air. In a more pro 
longed process of weaning than used in our 
experiments, this age factor may possibly in 
fluence the picture to a higher degree and 
such an experiment might result in preven- 
tion of the eye changes. Such an experiment 
would, however, not be conclusive concern- 
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ing the possibilities of preventing the dis- 
ease in infants in this way, as the postnatal 
maturation of the eyes of young mice is much 
more rapid than in premature children. 

The animals of Groups 4 to 6 which were 
exposed to concentrated oxygen and subse- 
quent transfer to lower concentrations of 
oxygen, but not air, show that the prolifera- 
tions of retinal vessels may occur even in a 
higher concentration of oxygen than in air, 
the hyperplasia of vessels in the nerve-fiber 
layer occurring in concentrations below 60 
percent. with our 
work” when exposing newborn mice to con- 
centrated oxygen for more than two weeks 
but not to any lowering of the oxygen con- 


Compared previous 


centration, the results in the present Groups 
4 to 6 show that the lowering of the concen- 
tration gives a higher incidence of both 
vascular changes and irregularities of the 
retinal layer. 

The other changes of the retina and of the 
hyaloid vessels, induced by oxygen in mice, 
were not influenced significantly as_ re- 
gards frequency by the method for the trans- 
fer to air. 


SUMMARY AND CONCLUSIONS 


1. The effect of gradual lowering of the 
oxygen concentration on the oxygen-induced 
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disease of the eyes of young mice has been 
studied and compared with frequency and 
intensity of the eye changes in animals 
rapidly withdrawn. 


2. The gradual lowering of oxygen con- 
centrations resulted in an initial retardation 
of both normal and pathologic vasculariza- 
tion of the retina. Following a prolonged ob- 
servation, however, with a longer stay in air, 
this difference was no longer obvious. 


3. Changes of hyaloid vessels, irregulari- 
ties, and atrophies of retinal layers are not 
significantly influenced by the method of 
transfer to air. 


4. The study does not support the view 
that oxygen-induced changes of the eyes of 
mice can be prevented by a process of wean 
ing. 

5. It is pointed out that, although many 
similarities exist between the oxygen-induced 
changes of the mouse eye and the early pa- 
thology of retrolental fibroplasia, there are 
also many differences, especially concerning 
the final outcome of the respective diseases. 
Conclusions from animal experiments, in- 
cluding the influence of the process of wean- 
ing, Should be drawn cautiously. 


Solnavagen 1 (60). 
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STUDIES ON RADIATION CATARACT* 


I. DETERMINATION OF THE THRESHOLD DOSE LEVEL OF RADIATION « ATARACT 


Fumio Kanport,? M.D. 
Yonag City, Japan 


Although Rohrschneider' reported that 
the threshold level of the radiation cataract 
was equal to the epilation dose at a single 
exposure of X rays whose factors were 180 
kv., with filters 0.5 mm. Cu and 3.0 mm. Al, 
that is, 890 r, and with only 3.0 mm. Al, 
980 r; Peter,? employing 150 kv., reported 
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550 r. On the other hand, when fractioning 
irradiation was used, the epilation dose level 
was twice as high as the cataractogenic one, 
which remained at almost the same level with 
a single radiation. It was concluded that the 
lens has a much higher accumulating prop- 
erty than that of hair. 

Aulamo* reported that the critical dose 
level was different from the quantity of 
X rays employed, that is, with soft rays, the 
dose was two epilation doses, and with hard 
rays three epilations. Employing 150 kv., 
with 0.5 mm. Cu and 1 mm. Al. K itajima‘* 
came to the conclusion that lens changes 
occurred at 69 percent unit skin dose, 216 r 


62% 


by histology and 103 percent unit skin dose, 
224 r clinically. 

Cogan,” who has conducted broad ex- 
periments on this problem with X rays and 
neutrons, concluded that lens changes re- 
sulting from irradiation did not have a criti- 
cal dose and the lower the dose the less 
apparent were the changes, with the end- 
point depending chiefly on the method of 
examination. 

The term cataract is arbitrarily defined as 
a lens opacity that would result in some im- 
pairment of vision if it were to be present 
in human lens. This occurs in the rabbit lens 
with an irradiation of the following types 
and amounts: X rays, 500 r; neutrons, 8.4 
10” particles (examined only clinically 
during 18 months). With decreasing dosage 
the effect of irradiation of the lens decreases 
less rapidly with neutrons than with X rays.. 
To study the minimal dose tolerated by a 
human eye exposed to a known amount of 
X\ rays, the various steps were carried out 
following the clinical data by Rohrschneider,’ 
Desjardins,” Poppe,” Leinfelder and Kerr,” 
Hunt,’ Schulz and Heath,'* and Cogan and 
Dreiser,’ 

The results in these experiments varied 
with respect to the cataractogenic level of 
the X-ray cataract. To decide it on the basis 
of clinical symptoms only is impossible be- 
cause the incubation period may extend over 
several years during which time a _ senile 
opacity, such as thickening of the suture of 
the posterior pole region may develop; such 
a lesion is very much similar to the radiation 
cataract which, however, can be excluded by 
its histologic differences. 


MATERIALS AND Metuops™ 


White rabbits, aged three to four months, 
were exposed to X rays of the following fac- 
tors: 80 kv., added filtration of 2.0 mm. Al, 
12 cm. target skin distance; in doses rang- 
ing from 600 r to 2,000 r in single exposure 
and 150 r to 350 r two times a week, total 10 
times or 300 r to 500 r weekly, total five times 
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in fractionated exposure or 15 r to 100 r 
daily for 80 to 185 times in continuous frac- 
tionated exposure. One eye only of each 
animal was irradiated, the other serving as a 
control. 


CLINICAL EXAMINATION AND DETERMINA- 
TION OF MINIMAL DOSE OF CATARACTO- 
GENIC LEVEL 
The eye was examined monthly under 

oblique illumination with the slitlamp over a 
period of 60 to 349 days. The minimal 
amount of X-ray exposure causing lens 
opacities was determined by the histologic 
findings in the lens compared with the con- 
trol eyes. Dy this method it is possible to 
determine with a fair degree of certainty 
whether the radiation cataract will or will 
not occur in the future. 


RESULTS OF MINIMAL CATARACTOGENIC DOSE 


rom Table 1 it can be seen that the mini- 
mal dose of cataractogenic level is 900 r and 
that of the epilation dose 1s 1,000 v. that 1s, 
the epilation dose is larger than that of cata- 
ractogenic dose ( Rabbits 8 to 14). 

As to the histologic findings as contrasted 
with the incubation period of X-ray cataract, 
the group with the irradiation dose of 1,000 
r shows no pathologic findings in the lens at 
60 days following exposure but there are 
cataractogenic changes after 160 days. Under 
800 r there are no changes even after 313 
days. On the other hand, in the large-dose 
groups, such as 1,300 to 1,500 r, the lens 
shows a clear evidence of cataractogenic 
changes even after 40 or 60 days. 

Histologically, the incubation period varies 
inversely with the dose ( Rabbits 6, 7, 11, 15, 
19, and 26). Judging from 900 r group ( Rab- 
bits 7, 8, 9, 10) histopathologic incubation 
can be decided 160 days following irradia- 
tion. If there is no histologic change im the 
lens, there is no occurrence of radiation cata- 
ract. Therefore, the cataractogenic dose level 
is very distinct and there is no doubt about 
the result. However, this result seems to ap- 
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TABLE 
MINIMAL CATARACTOGENIC DOSE WITH SINGLE EXPOSURE 


Exposure 


Rabbit Jose Golden 
Observation Yellow 
| Reflex 
O00 225 
2 O00 243 
3 700 r 258 
4 700 r 414 
5 800 r 263 
6 800 413 
7 900 60 
900 162 
9 900 © 254 
10 900 Fr 262 
11 1000 r 60 
12 1000 233 
13 1000 r 247 224 
14 1000 r 412 295 
15 1300 r 
16 1300 r 202 198 
17 1300 r 218 2234 
18 1300 ¢ 247 199 
19 1500 r 40 
20 1500 r 199 167 
21 1500 r 216 178 
22 1500 r 409 188 
23 1700 r 209 140 
24 1700 r 403 122 
25 1700 r 466 147 
26 2000 r 154 71 
27 2000 167 89 
28 2000 r 198 104 


ply only to rabbits at three to four months of 
age, whose X-ray exposure was 80 kv., added 
filter 2.0 mm. Al. 

Similar experiments with a single ex- 
posure were carried out on three-month-old 
rats whose irradiation factors were the same 
as the rabbits: under 600 r there was no 
cataractogenic evidence even histologically 
but at SOO r the lens showed radiation cata- 
ract clinically after 265 days without epila- 
tion; while over 1,000 r there was more or 
less epilation, with radiation cataracts after 
the long period of incubation-——almost the 
same results as with rabbits. 

To obtain the results of minimal lethal 
doses at cataractogenic levels in fractioning 
exposures the experimental rabbits were di- 
vided into three groups: Group A, exposures 
twice a week, total 10 times, each dose was 
150 r to 350 r; Group B, once a week, total 
five times, each dose 300 to 500 r; Group C, 


Clinical Findings 


Histologic Epilation 
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continuous fractionated exposure daily, each 
dose 15, 60, and 100 r for 80 to 185 days. 

The results of Groups A, B, and C are 
shown on Table 2. 

Group A. In the 150 r, 10 times group, 
the lens showed no evidence of cataractogenic 
changes clinically or histologically after 106 
to 283 days. There was no epilation either. 
On the 250 r, 10 times group, there was 
slight epilation after 45 days and disappear- 
ing in a month. The lens appeared to have 
cataractogenic changes 60 days after the 
exposure on histologic examimation; clini 
cally in 199 to 224 days, On the 350 r, 10 
times group, the lenses were clouded in 127 
to 149 days revealing marked changes histo 
logically. 

Group B. In the 300 r group (total 1,500 
r) there was neither sign of epilation nor 
histologic changes of the lens after 60 days, 
though lens opacities occurred after 215 to 


2 


2350 days and severe changes of radiation 
cataract were observed on histopathologic ex- 
amination. In the 400 r group (total 2,000 
r), the rabbits show slight epilation at the 
lid margin as well as lens changes histologi- 
cally in 69 days, and revealed radiation opaci- 
ties after 150 to 194 days. In the 500 r 
group (total 2,500 r), there was marked 
epilation on the whole area of exposure, as 
well as cataractogenic changes of the lens 
histologically in 6O days. 

The postcortical lens radiation opacity ap- 
peared clinically in 132 to 137 days and the 
anterior subcapsular opacity in 249 days. 

Group C (continuous fractionated ex- 
posure daily, each dose being 15 r to 100 r, 
during 80 to 185 days). In the 15 r group 
daily for 185 times, there was no change to 
the lens. In the 60 r group daily for 180 
times, there were no cataractogenic changes 
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in the lens histologically at 130 days after the 
last exposure. 


COMMENT 

To determine the threshold level of the 
cataractogenic radiation dose the same age 
group of experimental animals must be used ; 
otherwise, inconsistent and confusing results 
will be obtained. This is because younger 
tissue is more sensitive to irradiation than 
older tissue. My experiments were done on 
three-month-old rabbits exclusively so that 
the value of the threshold level of radiation 
cataract is constant. This technique factli- 
tated the experiment so markedly that the re- 
sults were excellent, determining the thresh- 
old level sharply and distinctly. 

The experimental results (tables 1 and 2) 
show that a single large dose of exposure is 
more harmful to the lens than a fractionated 


TABLE 2 
MINIMAL CATARACTOGENIC DOSE WITH FRACTIONATED EXPOSURES 


Clinical Findings 


xposure 


Histologic Epilation 


Period 
Kabbit Dose Golden 
Observation (days) Yellow ca Findings 
Reflex pacity 
(srour A (Twice a week total 10 times) 
29 150 106 
180 rxK10 239 
4] 150 283 
4? 250 + + 
44 250 259 199 248 ++ + 
44 250 10 279 224 252 ++ + 
sorx10 198 149 163 + + + 
$50 «10 216 149 185 ++ + 
47 450 7x10 217 127 155 + + + 
48 $50 rx 10 349 137 163 + + + 
Greour B (Once a week total § times) 
39 worxKs Oo 
40 300 «KS 258 230 255 ++ - 
41 285 215 239 + + 
42 worxs 0 + + 
434 400 1600 150 ++ 4 
44 154 142 ++ + 
45 00 194 150 179 ++ + 
46 soo r ++ + + 
47 500 © «5 102 + + + + 
48 soo rx 216 132 167 ++ ++ 
49 500 * x5 312 137 171 +++ + + 
Grovur C (Daily exposure) 
15 rx 185 314 - 
5! 00 130 261 + 
52 100 rx 80 200 175 200 ++ + 
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one. With a single exposure, the threshold 
dose of cataractogenic level is 900 r, while 
in fractionated ones, that is, twice a week total 
10 times (1,500 r to 3,500 r) no lens change 
is revealed in the 1,500 r group; while irradi- 
ation once a week, total five times in a group 
receiving the same dose (1,500 r) the lens 
appeared histologically to have cataracto- 
genic changes. With daily exposure, there 
is no harm in 15 r radiation while over 60 fr 
is very dangerous to the lens, threatening 
development of radiation cataract. 

The threshold dose of cataractogenic level 
does not depend upon the total sum of radi- 
ation but upon the manner of irradiation. 
With fractionated exposure at the same total 
dose over an equal radiation period, the 
smaller the dose at each exposure the less 
harm to the lens. 

Regarding the recuperative power of the 
lens as compared to other tissue, Birch- 
Hirschfeld** and Rohrschneider™ reported 
that the lens is disturbed far more easily 
because its recuperating power is weaker 
than that of other tissue. Although the lens 
also has an accumulating tendency, as have 
other tissues, the cataractogenic dose is al- 
ways lower than that of the epilation one. 
It is reported by Rohrschneider that the epi- 
lation dose is double with fractionated irradi- 
ation but the cataractogenic minimal dose ts 
almost equal to the dose given at a single ex- 
posure, suggesting that the lens has a larger 
accumulating power than other tissue. 

It appears, however, that the lens has al- 
most the same recovery function as other 
tissue because both the epilation dose and 
the cataractogenic dose are almost double 
with fractionated radiation than with the 
single exposure, when each dose is small 
(such as under 150 r), My experiment shows 
that the minimal cataractogenic and epila- 
tion doses are 900 r and 800 r with single 
exposure and over 1,500 r with the frac- 
tionated exposure of 150 r doses twice a 
week 10 times. However, the result is dif- 
ferent when each dose is 300 r once a week 


to a total 1,500 r; this is a cataractogenic 
dose. According to Sinsky reporting the 
atomic-bomb cataract, 84 percent of the pa- 
tients who had epilation after the raid de- 
veloped radiation cataracts. This suggests 
that the epilation dose is almost equal to the 
cataract dose in atomic-bomb radiation. 

My single-exposure results are almost the 
same as those reported by Rohrschneider,' 
that is, 890 r with 188 ky. add filter 0.5 
mm. Cu and 3.0 mm. Al and 980 r add 
hilter 3.0 mm. Al only. The minimal dose 
for the cataractogenic level of Peter* was 
550 r with 150 kv., and that of Cogan,* 250 r 
for X rays, appears too low. 

The results of continuous fractionated 
radiation are far more important to workers 
in X-ray laboratories and atomic energy fac- 
tories. Under 60 r daily exposure is not cata- 
ractogenic but exposures over this amount 
may produce radiation cataract. 

Although, in the minimal dose of the cata- 
ractogenic level, there are some differences 
between the animal species, such as between 
rabbits and rats, the differences are not 
marked. They may be due to differences in 
the size of the eyeball. The distance from the 
surface to the lens is longer in rabbits than 
in rats, the one is about 8.0 mm. while the 
other is about 3.0 mm., decreasing the amount 
of X-ray dosage reaching the lens of rabbits 
to 70 percent at 80 kv., while, in rats, 90 per- 
cent reach the lens. The softer the ray, the 
greater is the decrease; the harder the ray, 
the smaller. It would seem necessary, in order 
to determine the minimal lethal dose of cata 
ractogenic level to study various kinds of 
X rays; such, however, is not the case be 
cause the wavelength itself does not influence 
the roentgen effect. When the dose of one 
type of X ray is measured by the isodosen 
curve, the 
other types. 


information can be applied to 


SUMMARY 


1. Lens changes resulting from irradiation 
have a critical dose level, using the same fac- 


632 FUMIO KANDORI 


tors, for animals or humans in the same age 
Kroups. 

2. The minimal dose of cataractogenic 
level may be determined by histologic find- 
ings only, 160 days following exposure, and 
not on the basis of clinical symptoms. 

3. The factors employed are 80 kv., added 
20 mm. Al filtration, 12 cm. target skin 
distance and 600 r to 2,000 r in single ex- 
posure or 150 r to 350 r twice a week total 
10 times and 300 r to 500 r once a week 
total five times in fractionated exposure, or 
15 to 100 r, 80 to 185 times in continuous 


fractionated exposure. 

The results are: minimal cataractogenic 
doses are YOO r in single exposure, over 
150 r X10 (1,500 r) at twice a week, and 
under 300 r 5 (1,500 r) once a week in 
fractionated exposure, and under 50 r daily 
in continuous fractionated exposure. Mini- 
mal cataractogenic doses are always lower 
than epilation doses. Lens has almost the 
same recovery power to the X-ray radiation 
as other tissues. 


Tottori University. 
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LAMELLAR UNDERMINING* 


A PRELIMINARY REPORT ON A TECHNIQUE OF SCLERAL 
BUCKLING FOR RETINAL DETACHMENT 


Max CHAMLIN, M.D., AND Kart Rupner, M.D. 
New York 


With the recent development of retinal 
detachment surgery there has been a trend 
toward scleral resection in one form or 
another, especially for complicated cases. 
Such cases are those occurring in severe 
myopia with multiple tears, in massive de- 
tachments where no retinal tears can be 
found, in elderly subjects with multiple tears 
in an atrophic retina, in retraction of the vit- 
reous after vitreous hemorrhages, in long- 
standing detachments, and as a secondary 
procedure after previously unsuccessful ret- 
inal detachment surgery. 

While Miller’ devised the procedure of 
complete scleral resection for shortening the 
globe in 1903, it was Lindner? who popu- 
larized it in 1933. However, the procedure 
presented some difficulty in technique be- 
cause of the danger of rupture of the choroid 
and loss of vitreous. 

In 1949, Dellaporta® * made an important 
contribution by introducing a modification 
of this scleral shortening process. Instead of 
removing the complete thickness of the 
sclera, he merely removed the outer layer 
as a lamellar resection and then sewed the 
two edges of the wound together, thus pro- 
ducing a scleral buckling. 

It is interesting to note that in 1917, Torok, 
following a procedure devised by Blaskovicz, 
removed a superficial scleral lamellar sec- 
tion and placed sutures in the remaining 
scleral edges. However, he then cut through 
the remaining deep layer of sclera at its 
posterior border to expose the choroid, and 
separated the deep scleral layer from the 
choroid and treated the choroid before ty 
ing the sutures, During the tying he tucked 


*From the Department of Ophthalmology, 
Albert Einstein College of Medicine of Yeshiva 
University. 


in the deep remaining scleral flap between 
choroid and the shortened outer scleral coats. 
This procedure, of course, exposed the eye to 
the same difficulties as did Lindner’s com- 
plete resection. Dellaporta’s procedure, on 
the other hand, was much safer and easier 
of execution and met with some degree of 
popularity. Dellaporta’s procedure was 
further developed by Pautique and Hugon 
nier,” as well as Shapland.* 

Recently, Schepens,” in the course of his 
extensive work in this field, added a modih- 
cation to this technique of lamellar resection 
with buckling by introducing a polyethylene 
tube in the groove where the lamella had 
been resected, thus producing an even more 
pronounced buckle and providing a rather 
sharp line of defense against detachment of 
the retina posterior to the buckle. 

All these methods shed new light and hope 
on the management of the complicated retinal 
detachment cases, and only the future will 
tell the full value of these procedures. 

While the use of a polyethylene tube 
seems to fulfill its purpose and is reported 
to cause hardly any untoward foreign body 
reaction, it still seems desirable to accomplish 
a similar effect, if possible, without the use 
of a foreign body. For this reason, one of 
us (M. C.), devised the procedure about 
to be described. 


PROCEDURE IN PATIENTS 


Four patients were operated on in the 
manner to be described, All of them had a 
high degree of myopia with large tears, and 
all had had previous surgery which had been 
unsuccessful. 

In all four cases, the eye was prepared 
in the usual manner and the scleral surface 
exposed after undermining conjunctiva and 
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tenotomizing the appropriate recti muscles 
(fig. 1). In each of the cases, a lamellar 
strip was outlined with a No.-15 Bard 
Parker blade, very much like the original 
lamellar section described by Dellaporta.* 
The anterior incision of this strip was 13 
mm. from the limbus and the posterior one 
between 17.5 and 18 mm. from the limbus. 
Its length was about one-third the circum- 
ference of the globe in two of the cases, and 
one-half the circumference of the globe in 
the two others. Thereafter, the incisions 
were carried deep, until the dark choroid 
could be seen showing through the thin inner 
layer of the sclera. At this point, each edge 
of the lamella was undermined for a dis- 
tance of about 1.5 mm. toward the middle of 
the strip, leaving the lamella attached to the 


sclera along a one-mm. central strip. 

When the undermining had been carried 
out on either edge, it was found that the 
lamellar strip had contracted somewhat upon 
itself (fig. 2) and curled in a direction op- 
posite to the original scleral curve, thus 
forming a cordlike band about 1.5 mm. in 


thickness, instead of the thin, flat, 5.0-mm. 
strip it had originally been. 

Thereafter, 4-0 black silk sutures were 
placed through the intact edges of the ex- 
posed scleral wall on either side of the 
lamella at two- or three-mm. intervals and 
left untied. Partially penetrating diathermy 
punctures were then laid down on either side 
of the lamellar strip in the deep layers of 
the exposed sclera, very much as described 
originally by Dellaporta. Thereafter, some 
partially penetrating cautery was laid down 
in the region of the tear. Fluid was then re- 
leased by laying down a small ring of cau- 
tery in the area where most of the fluid 
was thought to have accumulated, and a 
beveled No.-19 gauge hypodermic needle 
was inserted in the uncauterized area inside 
the ring of cautery to release this fluid. This 
technique of releasing fluid without the 
simultaneous use of cautery was found to be 
preferable because, in many cases, penetra- 
tion with cautery caused enough coagulation 
to block the escape of subretinal fluid. 

The release of fluid was considered a very 


Fig. 1 (Chamlin and Rubner). Schematic diagram showing cross-section through the area of sclera 
to have lamellar undermining and scleral buckling 
Ch = choroid Re = retina 

Parallel, broken lines show incisions through outer layer of sclera, with undermining of 1.5 mm. on 
cither side, leaving the scleral lamella intact in its original attachment along a 1.0-mm. strip throughout 
its length. 


Sc = sclera 
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Fig. 2 (Chamlin and Rubner). After undermining, the strip contracts and curls on itself, so that the 
original, thin, 4.5 or 5.0 mm. scleral lamella becomes a narrow, cordlike strip, lying in the center of the 
groove, where it retains its original attachment to the deeper layer of sclera. The needle is shown going 
through one edge of the scleral groove, and parallel broken lines show the site for the other bite to be 
taken with the same needle. 


essential part of this procedure, not only for 
the usual reason of helping the retina to 
make contact with the cauterized choroid but 
also to soften the globe sufficiently to allow 
easy approximation of the scleral edges with- 
out tearing through of the sutures. 

While the scleral edges were being ap- 
proximated in the softened globe, the as- 
sistant used an iris spatula to depress the 
undermined scleral strip, holding it below 
the surface of the scleral edges being ap 
proximated and withdrawing the iris spatula 
gently as the black silk sutures were pulled 
taut. Thus, the partially undermined scleral 
lamella was buried completely in the buckle, 
and helped to create this pronounced buckle. 

When all the sutures had been securely 
tied, it was found that the previously 
rounded contour of the globe had become 
flattened (fig. 3) and the buckle was easily 
seen in the fundus. Several other partially 
penetrating diathermy punctures were then 
laid down on the opposite side of the sutures, 
two or three mm. away from them and at 
the same distance apart, very much as de- 
scribed by Dellaporta. 


In the fourth case, before outlining the 
lamella, we laid down a single line of par- 
tially penetrating cautery punctures in a line 
that was later to become the middle of the 
scleral lamella. Thus, an extra line of cau- 
tery punctures right at the 
buckle, and this line on the scleral surface 
served as a landmark of the middle of the 


was created 


scleral lamella to be outlined. 

The patients were kept in bed from five to 
eight days, and allowed to go home at the 
end of 10 to 14 days. 

In all four patients, a good buckle was 
visible postoperatively, and the retina was 
in good position. In two of the cases, de- 
tachment recurred; in one case after four 
weeks and, in the other case, after six weeks. 
In the 


place in another area. In two others of the 


former, the new detachment took 


four cases, the retina is still in excellent 
position, one after six weeks and the other 
after four weeks. 


ANIMAL PROCEDURES 


In order to visualize what happens to the 
sclera anatomically, parts of this procedure 
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Fig. 3 (Chamlin and Rubner). Section through one of the tied sutures, showing the buckle produced by 
the approximation of the two scleral edges bounding the scleral groove. The undermined lamella has con- 
tracted on itself into a cordlike mass and helps to create a more firm and pronounced buckle to approxi- 
mate the retina, The various cut scleral surfaces approximating one another in this buckled tissue create 


suitable conditions for firm adhesions in this buckle. 


Note the flattening of the original scleral curvature in the area of the buckle. 


were carried out on eight dark-gray rabbits, 
each weighing between 2,200 and 3,300 gm. 
Intravenous Nembutal was used for anesthe- 
sia. Since the purpose of the animal work 
was merely to observe the buckling of the 
sclera, no attempt at diathermy punctures 
was made, 

It was found that the rabbits’ sclera was 
quite thin and thus presented technical 
difficulties in producing a good, thick scleral 
lamella. Therefore, in several of the eyes, 
not only did choroid present but vitreous 
was lost. However, in those rabbits’ eyes 
with which we were successful, a 3.0- to 
3.5-mm, strip was made for a length from 
15 to 20 mm., and aqueous was subsequently 
released from the anterior chamber in order 
to soften the globe and allow easy tying of 
the black-silk sutures. We were successful 
in producing a good buckle without any un- 
toward complications in four of these eyes. 
In another eye, a complete lamellar resection 
was made and, following the general tech- 
nique of Schepens, a one-mm. polyethylene 
tube was inserted in the lamellar groove and 
the sutures tied over this tube. 


The rabbits were killed at different stages 
up to 14 days postoperatively, when the 
globes were opened for gross inspection of 
the buckle. Histologic sections of these 
buckles were then made. One of the better 
ones is Shown in Figures 4 and 5. The section 
of the buckle produced by the polyethylene 
tube is shown in Figures 6 and 7, the tube 
having been removed before embedding and 
sectioning. 


COMMENT 


In view of the intense cellular reaction en- 
countered about the silk sutures, we are 
considering other suture material, such as 
nylon, 

Although all four of the cases reported 
had been operated on previously, the sclera 
encountered was in good enough condition 
to allow the production of the undermined 
lamella. However, it ts conceivable that in 
some cases in which previous surgery had 
been performed, a thin, necrotic sclera may 
be encountered, and would be unsuitable for 
lamellar undermining in this area. 

This report is not intended as a study of 


f 


LAMELLAR UNDERMINING 637 


the efficacy of scleral shortening operations, planned for these purposes. However, even 
nor is it meant to show any conclusive ad- in this early stage, “lamellar undermining,” 
vantage over any of the procedures in which we believe an appropriate name for 
current use. Further clinical study and more this procedure, seems to offer several ad- 
extended observations in animals are bemg vantages. The surgical procedure is a_ bit 


Figs. 4 and 5 (Chamblin and Rubner). Sections through buckle in right eve of Rabbit 5. The eye was 
removed eight days postoperatively and the sutures were removed prior to embedding in paraftm. The 
buckle is quite pronounced and the approximated surfaces show evidence of firm fibroblastic union, par- 
ticularly across the outer scleral edges. N = area of necrosis produced by silk suture in Figure 4, A similar 
area is seen in Figure 5. 
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Figs. 6 and 7 (Chamlin and Rubner). Section through buckle of left eye of Rabbit 4, also removed eight 
days postoperatively. A polyethylene tube had been inserted but removed prior to sectioning on the micro- 
tome, leaving the large, clear space im the buckle. In Figure 6, the scleral fibers around the space left by 
the tube show very little reaction but the union of the outer scleral layers is not very firm. In Figure 7, 
there is more episcleral tissue thickening over the site of the polyethvlene tube. with irregular areas of 


adhesion between the two outer edges 


tedious, but not particularly difficult of exe- 
cution. It utilizes, in part, Dellaporta’s prin- 
ciple of lamellar resection, with its advan- 
tages of safety. It further utilizes Schepens’ 
principle of adding some bulk to the folded, 
deep sclera, The bulk, however, ts produced 
by the undermined scleral lamella itself, The 
undermining allows the lamella to contract 


into a thickened, cordlike mass, suitable to 
help such folding. It is believed that the raw 
scleral surfaces tend to help scar formation 
in the folded state, with less tendency to 
unfold. The retention of the middle strip 
helps to provide good vascularization for 
such sear formation. 
8 Fast 77th Street (21) 
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PATHOLOGY OF EXPERIMENTAL PRIMARY HERPETIC KERATITIS 


IN RABBITS* 


J. Reimer Worter, M.D., Irvinc SHaApiro, M.D., AND 
FRANK Whuittenouse, Jr, M.D. 
Ann Arbor, Michigan 


In adult man herpes-simplex virus mfec- 
tion of the outer eye characteristically pro- 
duces a superficial keratitis with corneal 
hypesthesia, vesiculation of the epithelium, 
dendritic ulceration, and conjunctivitis, In 
children, after infection of the cornea with 
the same virus there develops a much more 
severe clinical picture which is considered to 
be the primary reaction of an individual who 
lacks antibodies. Hall, MecKneson, and 
Ormsby" have shown that in experimental 
keratitis in rabbits, the clinical picture and 
antibody production are similar to those im 
man: After primary or initial infection of 
the rabbit cornea a severe keratitrs develops 

resembling the primary reaction to the 
virus in children; however, following the 
second inoculation on the same cornea the 
changes are only slight—as in characteristic 
dendritic keratitis in adult man. 

Since the clinical picture of human prt- 
mary herpetic keratitis is similar to that of 
rabbits, we studied the histopathology of ex- 
perimental primary herpetic keratitis in rab- 
bits employing a silver carbonate staining 
technique of del Rio Hortega. 


Metruop 


The virus used in this study was “Herpes 
Simplex Armstrong 1166” lyophilized in 
mouse brain and horse serum saline.’ The 
virus was passed through Swiss mice three 
to seven times and was scratched into 32 
corneas of normal rabbits under pontocaine 


*From the Laboratory of Neuropathology and 
Neuro-ophithalmology, the Department of Ophthal 
mology, and the Department of Bacteriology, Uni- 
versity of Michigan. This study was supported in 
part by a grant-in-aid from the Department of 
Public Health, Education, and Welfare. 

* Virus was supplied by Dr. Thomas Francis, 
Virus Laboratory, School of Public Health, Ann 
Arbor, Michigan. 


anesthesia with a No.-18 hypodermic needle. 

The clinical course of the moculated eyes 
was as follows: 

lor the first three to four days followimg 
the scratchings corneal clouding developed. 
From tive to 10 days, in approximately 50 
percent of the eyes, typical dendritic figures 
as stained with two-percent fluorescein dye 
were found. After 18 to 20 days, 90 percent 
of the eyes had healed leaving superficially 
vascularized scars. In the remaimmng 10 per- 
cent of the eyes the corneal disease exacer- 
bated and severe clouding of the cornea 
and pericorneal irritation were noted, but 
there was no deep ulceration or perforation. 
Twenty-five of the eyes received no anti- 
biotics while the others were treated with 
chloromycetin (Chloroamphenicol) ophthal- 
mic drops (0.5 percent, four times daily). 
The course of the disease was not influenced 
by this treatment (compare Coles-Carenini 
and Cambiagg? ). 

Eves with symptoms of herpetic infection 
were enucleated 12 to 14 days after inocula 
tion. The corneas were fixed immediately in 
bromftormol (Cajal solution). Meridional 
and surface-parallel sections were made on 
the freezing microtome and stained with 
hematoxylin-eosin, with floxin-tartrazine 
(Lendrum’), and with the “panoptic silver 
carbonate method” of del Rio Hortega.* The 
latter has proved to be very successful in 
demonstrating the intricate structures of the 
cornea (Prieto Diaz, Scharenberg,”® Sverd- 
lick,’ Wolter," Wolter and Shapiro’). 


HISTOLOGIC DESCRIPTION 
Four eyes from different rabbits were 
examined which at the time of enucleation 
showed clinically a marked keratitis. The 
histologic picture was fundamentally the 
same in all corneas. 


Fig. 1 (Wolter, Shapiro, and Whitehouse ) 


(A) Two mitotic figures in a surface-parallel section of the corneal epithelium of a rabbit with herpetic 


keratitis. 


(B) Swollen and deformed nuclei of epithelial cells of the same cornea. 
(C) Epithelial giant cell of the epithelium of the same cornea. 


(A, B, and C: Hematoxylin-eosin, « 1,000.) 


The epithelium of the corneas showed 
typical changes : 

There was a marked increase of mitotic 
figures in some areas (fig. 1-A), while in 
others there was vacuolization, irregular 
swelling, and deformation of the nuclei and 
multinucleation (giant-cell formation) (fig. 
1-B and C). Mitoses and nuclear changes 
were clearly visible in both silver carbonate 
and hematoxylin-eosin preparations. There 
were also typical intranuclear inclusion 
bodies in many epithelial cells which were 
demonstrated by the floxin-tartrazine method 
of Lendrum.* 

Necrosis of epithelial cells was common 
and resulted in vesiculation of the deeper 
layers of the affected areas. Some of the 
vesicles were confluent and formed large 
bullae (fig. 2). The membrane of Bowman 
was still preserved in some of them and 
formed the base of the bullae (fig. 3-A).* 

Frequently, however, all structures of the 


damaged epithelium were destroyed com- 

* Our findings confirm the report of Yamamoto” 
who first described the membrane of Bowman in 
the cornea of rabbits 


pletely resulting in ulcer formations which 
extended into the infiltrated outer layers of 
the stroma (fig. 3-B). 

We were unable to impregnate the nerve 
fibers of the corneal epithelium and the 
subepithelial nerve plexus. Probably, both 
were destroyed. 

The keratitis was not limited to the epithe- 
lium but extended into the stroma of the 
particularly into its outer layers. 
The pathologic changes were composed of : 


cornea 


1. Degeneration and proliferation of the 
fixed cells of the cornea. 

2. Degeneration of the lamellae. 

3. Immigration of leukocytes and lympho- 
cytes, 

4. Immigration of fibroblasts. 

5. Superficial vascularization. 

6. Degeneration of the nerves. 


1. The fixed elements of the outer layers 
of the corneas were partly necrotic and 
many were destroyed. In the deeper layers 
these cells were star-shaped and hypertro- 
phic ; the nuclei were blurred, the cystoplasm 
was argentophilic and the normally straight 
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Fig. 2 (Wolter, Shapiro, and Whitehouse). Bulla of the epithelium in herpetic keratitis of a rabbit. 
The corneal stroma (a) is densely infiltrated with fibroblasts, leukocytes, and lymphocytes. ( Meridional 
section, Hortega method. 200.) 


processes of the cells formed a dense, irregu- swollen, wavy, and only faintly impregnated 

larly intertwined network (fig. 4). The (figs. 4 and 5). The lamellae of the deeper 

fixed elements of the posterior layers of the layers were normal. 

stroma showed either slight reactive changes 3. There was a dense infiltration with 

or were normal. leukocytes and lymphocytes in the outer 
2. The normally straight lamallae of the layers of the stroma—especially in the areas 

of ulceration (fig. 6-A). The inflammatory 


outer layers of the corneal stroma were 


Fig. 3 (Wolter, Shapiro, and Whitehouse). 
(A) Part of a bulla of the epithelium in herpetic keratitis of a rabbit; Bowman's membrane (arrow) 
is still visible. Dense infiltration of the corneal stroma (a). (Meridional section, Hortega method » 200.) 

(B) Epithelial ulcer, the base of which is formed by infiltrated corneal stroma (a). (Meridional sec- 
tion, Hortega method. « 200.) 
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Fig. 4 (Wolter, Shapiro, and Whitehouse). Hypertrophic, star-shaped fixed cells of the middle layers 
of a cornea of a rabbit with herpetic keratitis. The processes form a dense network of fibers. (Surface- 


parallel section, Hortega method, «x 800.) 


cells were arranged in the direction of the 
fibers of the lamellae and formed parallel in- 
terlacing rows. There was no infiltration in 
the posterior layers of the stroma. Often, 
single lymphocytes were seen within the cyto- 
plasm of hypertrophic fixed clements (fig. 5). 

4. In the outer layers of the stroma the 


uleers were surrounded by many spindle- 
shaped fibroblasts which immigrated from 
the limbus (fig. 6-B). 

5. In all four cases there was superficial 
vascularization of the cornea. Figure 7 dem- 
onstrates branching solid aggregations of 


endothelial cells representing primitive 


Fig. 5 (Wolter, Shapiro, and Whitehouse). Lymphocyte within the cytoplasm of a hypertrophic fixed 
cell (arrow) in herpetic keratitis of a rabbit. (Surface-parallel section, Hortega method. x 800.) 
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Fig. 6 (Wolter, Shapiro, and Whitehouse). 


face-parallel section, Hortega method. « 800.) 


vessels. There was no deep vascularization 
of the cornea. 

6. All nerve bundles of the stroma were 
severely damaged. Most fibers had disap- 


method. 200.) 
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(A) Surface-parallel section of the outer layers of the corneal stroma in the area of ulceration in 
herpetic keratitis of a rabbit. Infiltrating the leukocytes and lymphocytes arranged in the interlacing pat- 
tern of the fibers of the corneal lamellae. (Hortega method. « 800.) 

(B) Immigrated fibroblasts in the outer layers of the corneal stroma im the area of the ulcers. (Sur- 


Fig. 7 (Wolter, Shapiro, and Whitehouse). Primitive lumenless vessel growing into the outer layers ot 
the corneal stroma in herpetic keratitis: superficial vascularization. (Surface-parallel section, Hortega 


peared and only the nuclei of the cells of 
Schwann scattered 
delicate newly formed nerve fibers with nu- 
merous alternating swellings in the degener- 


survived, There were 
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Fig. 8 (Wolter, Shapiro, and Whitehouse). Broken-down nerve bundle of the corneal stroma in 
herpetic keratitis in rabbit (a). The nuclei of the Schwann-cells have survived. Some newly formed nerve 
fibers with swellings and an irregular course (b). (Surface-parallel section, Hortega method. x 500.) 


ated nerve bundles (fig. 8). 
The membrane of Descemet and the cor 
neal endothelium were normal (fig. 9). 


DIscUSSION 


The occurrence of numerous mitotic fig- 
ures in the epithelium of the cornea is a rela- 
tively common phenomenon which has been 
described in healing of corneal wounds" 
and in normal cornea following removal of 
Harderian and lacrimal glands."* This ob- 
servation was quite evident in all four of 
our cases and indicates extensive regenera- 
tion of epithelial cells im areas which ap- 
parently were not damaged by the infection. 

Vacuolization, swelling, deformation, and 
abnormal division of the nuclei of epithelial 
cells were found in all four cases. These 
nuclear changes are known to exist in her- 
petic keratitis (Kimura and Thygeson"*). 
Typical intranuclear inclusion bodies and 
“multinucleated epithelial cells” (the latter 
also called epithelial giant cells) as described 
above are considered to be the specific reac- 
tions of epithelial cells to the herpes-simplex 


virus.**** In man these nuclear changes of 
epithelial cells are constantly seen in scrap- 
ings from dendritic keratitis. 

The histopathologic picture of the ulcers 
is an equivalent of the dendritic figures seen 


Fig. 9 (Wolter, Shapiro, and Whitehouse). Cor- 
neal endothelium of cornea of a rabbit with her- 
petic keratitis which shows no signs of damage or 
irritation (Surface-parallel section, Hortega method. 
800, ) 
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clinically on the surface of the corneas after 
inoculation, 

The histopathologic changes of the stroma 
of the cornea consisted of the reactions of 
five tissue elements, which are described 
above. The degeneration and proliferation 
of the fixed elements in herpetic keratitis are 
not specific, since similar reactions occur also 
following injury of the cornea in rabbits.” 
The accumulation of leukocytes, lympho- 
cytes, and fibroblasts and the superficial vas- 
cularization of the outer layers of the cornea 
are also not specific. The macroscopic picture 
of the degeneration of nerve bundles in 
experimental primary keratitis in rabbits 
was described by Lowenstein’* but we could 
trace no report of the histopathology of the 
nerves of the cornea in this condition. As 
already stated the nerve bundles throughout 
the cornea suffered very severe damage 
which was followed by a very limited regen- 
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eration at the time of enucleation (up to 14 
days). We believe that these findings satis- 
factorily explain the hypesthesia constantly 
present in herpetic keratitis, 


SUMMARY 


It is possible to demonstrate in detail the 
histopathologic changes in the cornea of 
rabbits following inoculation with herpes 
simplex virus. In addition to the specific 
changes of the epithelium severe damage was 
suffered by the fixed cells and the lamellae of 
the outer layers of the corneal stroma, The 
extensive reactions in the outer layers were 
composed of infiltration with leukocytes, 
lymphocytes, and fibroblasts and of super- 
ficial vascularization. All nerves of the cornea 
were destroyed and there was only very 
limited regeneration 14 days after tmocula- 
tion, 

University of Michigan Hospital. 
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FURTHER STUDIES OF THE EPISCLERAL VENOUS 


PRESSURE 


IN GLAUCOMA* 


LINNER, M.D. 
Gothenburg, Sweden 


The relationship between the intraocular 
pressure and the pressure measured in ept- 
scleral veins during variations of the intra- 
ocular pressure has been a matter of discus- 
sion. The technique and the type of episcleral 
veins chosen for these measurements have 
greatly influenced the results. 

Thomassen®'-** compressed ciliary veins of 
arterial type described by Heerfordt"’ in all 
cases where they could be found, otherwise 
he used the more common perforating veins 
at the point of their emergence from the 
sclera. He reported variations im the venous 
pressure preceding changes in the intraocular 
pressure, and venous pressure as high as 60 
mm. Hg. These results were discussed by 
(oldmann.” Bain® reported effects of phasic 
variations of the intraocular pressure and of 
miotics on the pressure necessary to compress 
veins which could be seen to emerge from 
the sclera, but according to him variations in 
pressure could be detected in most of the 
episcleral veins near the limbus. 

Lohlein and Weigelin’® reported measure- 
ments of the pressure in perforating veins 
close to the point of emergence from the 
sclera and Lohlein'® apparently using the 
same technique followed the venous and the 
intraocular pressure. He found after treat- 
ment with pilocarpine an initial rise in the 
episcleral venous pressure followed by a de 
crease back to about the normal level. Al- 
though it is not quite clear from the descrip. 
tion which kind of veins were selected for 
measuring the venous pressure, it seems 
probable that different kinds of veins were 


* From the Wilmer Ophthalmological Institute of 
The Johns Hopkins University and Hospital, Balti 
more, Maryland. Presented in discussion at the 
\VIlth International Congress of Ophthalmology, 
New York, 1954. This study was supported in part 
by a grant from the W. K. Kellogg Foundation 
and in part by a grant from the Swedish Medical 
Research Council, 
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used by Lohlein as compared to those used 
by Thomassen and Bain. 

Thomassen, Perkins, and Dobree*’ re- 
ported briefly that the pressure in some 
aqueous and other episcleral veins was found 
to be about 5.0 mm. Hg in the diurnal phase 
of decreasing intraocular pressure. When the 
bulbar tension started to increase, the pres- 
sure in the aqueous and other veins and in 
small veins connected with the aqueous veins 
also imereased and rose by degrees to 14 
mm. Hg. No figures of the intraocular pres- 
sure were given. Rickenbach,'* measuring 
the pressure in aqueous veins in cases of 
chronic simple glaucoma during increasing 
and decreasing phases of the intraocular 
pressure, found in some cases no change in 
the venous pressure and in other cases a 
slight change of a few mm. Hg. 

Dobree* recorded the episcleral vessels by 
serial photographs during variations in the 
caliber of the episcleral veins. He suggested 
that the phase of vasodilation could play a 
part and perhaps an important part in reduc- 
ing tension of whatever origin; and that the 
reduction of tension by miotics may be partly 
due to the fact that both pilocarpine and 
eserme, which are known to have a direct 
vasodilator effect on vessels, may reduce the 
pressure in the scleral and episcleral veins. 
Kleinert,"* using a similar technique, re- 
ported the same type of variations of the 
caliber of the episcleral veins. 

When the vessel is compressed the blood 
flow is arrested and the pressure gradient 
along the vessel is wiped out. The pressure 
measured at the point of compression is, 
therefore, higher than the normal pressure at 
the same point in the unobstructed vessel and 
reaches the pressure level which exists at the 
next proximally located junction with an- 
other vessel. By compressing perforating 
veins at the poimt of their emergence from 
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the sclera, a pressure estimate is obtained 
which is somewhere between the real epi- 
scleral and the intrascleral of intrabulbar 
venous pressure. Seidel*® discussed in detail 
the method of measuring the arterial and 
venous pressure in ocular vessels by com- 
pressing the vessel, and the errors, which all 
have, have a tendency to give an erroneously 
high value. 

Seiedl reported a pressure of 10 to 14 
mm. Hg, mostly about 11 mm. Hg, in the 
episcleral and anterior ciliary veins of nor- 
mal human eyes. The upper value of 14 
mm. Hg was mostly found in the ciliary 
veins of the type described by Heerfordt and 
sometimes a pressure of 15 mm. Hg was 
found in these veins. According to the new 
calibration scale approved by the American 
Academy of Ophthalmology and Otolaryn- 
gology (1954), the average intraocular pres- 
sure in normal human eyes is about 16 mm. 
Hyg. This value is close to the pressure which 
Seidel found in the perforating veins. 

When episcleral veins are used for pres- 
sure measurements, it is of importance to 
distinguish between the pressure in the 
episcleral veins themselves and the pressure 
which is required to compress and obstruct 
the flow in these vessels. 

Therefore, by using the method of com- 
pressing the episcleral veins at the point of 
their emergence from the sclera as used by 
Thomassen and Bain, the true pressure in 
the episcleral veins themselves was not ob- 
tained. When a pressure chamber fitted with 
a transparent membrane is used, it is neces- 
sary to be certain that the rigidity of the 
membrane itself does not compress the vein. 
A cellophane membrane as used by Thomas- 
sen was shown to have a considerable rigid- 
ity, even when it was softened in water,” 
and might therefore influence the results. 

The venous structure into which the aque- 
ous vein empties is called a recipient vessel 
according to Ascher’s terminology.’ The 
aqueous vein and recipient vessel can 
be located in the conjunctival or in the 
episcleral layers. The purpose of the present 


study has been to follow the pressure in the 
recipient vessels or in regular conjunctival 
and episcleral veins, avoiding vessels with 
deep connections through the sclera, over a 
period of time during which wide variations 
of the intraocular pressure occurred, There 
is only a small pressure gradient along the 
aqueous veins as shown by measurements 
performed from the point where the aqueous 
vein emerges through the depth of the sclera 
to the recipient vessel (Goldmann ;** Lin- 
ner,’® **) and the pressure in the network of 
regular episcleral and conjunctival veins is 
close to the pressure in the aqueous veins 
( Linner, Rickenbach, Werner“ ). The appar- 
ent outflow pressure was found to be propor- 
tional to the intraocular pressure minus 11 
mm. Hg (Goldmann®; Rickenbach and Wer- 
ner’*®), This value of 11 mm. Hg ts close to 
the pressure in the aqueous and episcleral 
veins which is in good agreement with the 
assumption that the real outflow pressure is 
the difference between the intraocular and 
the eptscleral venous pressure. 


MetTHop 


Patients with untreated glaucoma and high 
intraocular pressure were selected for the 
study. If an aqueous vein could be found the 
recipient vessel was chosen for the pressure 
measurements, otherwise a regular episcleral 
vein was used. Perforating vessels emerging 
from the sclera were avoided. The appear 
ance of the conjunctiva over the place of 
measurement was normal. 

All determinations were carried out with 
the patient in recumbent position and a topt 
cal anesthesia (Ophthaine, Squibb) was 
used. Triplicate measurements of the epi 
scleral venous pressure were made with a 
pressure chamber previously (Lin 
nér'*). The intraocular pressure was meas 
ured with a Mueller electronic tonometer and 
calculated according to the new tables of 
Friedenwald.® 

After an initial measurement of the epi 
scleral venous and intraocular pressure, the 
patients were given either miotics topically, 
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Fig | (Linnér). Case Chronic open-angle 
glaucoma. Solid circle: intraocular pressure. Open ” 
circle: pressure in episcleral vein, Dotted circle: 
pressure in recipient vessel. Arrow: instillation of 
two-percent pilocarpine, five drops during 10 
minutes 30 60 90 120 150 
TIME IN MINUTES 
live drops during 10 minutes, or acetazolea- Fig. 2 (Linnér). Case 2. Chronic open-angle 
mide (Diamox* ) per mouth. The intraocu- glaucoma. Solid circle: intraocular pressure. Open 


circle: pressure in recipient vessel. Arrow: instil- 


lation of two-percent pilocarpine, five drops during 
sure were then followed over a period of two 19 minutes 


lar pressure and the episcleral venous pres 


to three hours. 


RESULTS AND DISCUSSION 


lhigures 1, 2, and 3 show the relationship 1 | 
between the episcleral venous and the intra- 
ocular pressure after instillation of two-per- 
cent pilocarpine, five drops during 10 min- 
utes. Cases | and 2 had chronic open-angle 
glaucoma and Case 3 chronic narrow-angle 
glaucoma, In Case 1 a recipient vessel and 
a regular blood-filled episcleral vein were 
used for the measurement; in Case 2 a fe- 


PRESSURE IN mm. Hg. 


cipient vessel; in Case 3, where no aqueous 


veins was found, a regular episcleral vein. pit a 


Figures 4 and 5 show the same relation io 
ship in two eyes with chromic open-angle 
glaucoma after instillation of 0.25-percent 
eserine, five drops during 10 minutes. In fo) 30 60 90 120 


Case 4 the venous pressure was measured in 
a recipient vessel, and in Case 5 in a regular 
ane aan Fig. 3 (Linnér). Case 3. Chronic narrow-angle 
*The acetazoleamide (Diamox) used in this glaucoma. Solid circle: intraocular pressure. Open 
study was supplied through the courtesy of Dr. circle: pressure in episcleral vein. Arrow : instilla- 
1. S. Gallagher of Lederle Laboratories Division, tion of two-percent pilocarpine, five drops during 
American Cyanamid Company. 10 minutes. 
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Fig. 4 (Linnér). Case 4. Chronic open-angle 
glaucoma, Solid circle: intraocular pressure. Open 
circle; pressure in recipient vessel. Arrow : instilla- 
tion of 0.25-percent eserine, five drops during 10 
minutes. 
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Fig. 5 (Linnér). Case 5. Chronic open-angle 
glaucoma. Solid circle: intraocular pressure. Open 
circle: pressure in episcleral vein. Arrow: instilla- 
tion of 0.25-percent eserine, five drops during 10 
minutes. 
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Fig. 6 (Linnér). Case 6. Chronic open-angle 
glaucoma. Solid circle: intraocular pressure. Open 
circle: pressure in episcleral vein. Arrow: 500 mg. 
Diamox by mouth. 


episcleral vein because no suitable aqueous 
vein was found. 

Figures 6 and 7 show the venous pressure 
in regular episcleral veins and the intra 
ocular pressure in two cases of chronic open- 
angle glaucoma given acetazoleamide ( Dia- 
mox) per mouth; Case 6 received 500 mg. 
and Case 7 received 750 mg. 

A marked fall of the intraocular pressure 
was observed in all seven eyes. In Cases 1, 2, 
and 3, there is a slight apparent increase in 
episcleral venous pressure but this increase 
is not statistically significant. The standard 
error of a single determination as previously 
calculated'’* was found to be about 0.7 mm. 
Hy. 

Miotics have been shown to cause an in- 
crease in coefficient of facility of outflow 
An increased outflow can be as- 
sumed, therefore, to have taken place in 
Cases | to 5 given miotics. 

Assuming that the inflow of aqueous 1s 
constant, the excess volume of fluid which 
has to leave the eye in order to cause a cer- 
tain fall in pressure can be calculated from 
Friedenwald’s tables. Case 4, where the ve- 
nous pressure was measured in a recipient 
vessel and the intraocular pressure dropped 
from 47 to 27 mm. Hg during two hours 
after instillation of eserine, will be taken as 
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Fig. 7 (Linnér). Case 7. Chronic open-angle 
glaucoma. Solid circle: intraocular pressure. Open 
circle: pressure in episcleral vein, Arrow: 750 mg. 
Diamox by mouth 


an example. A volume of approximately 10 
cu. mm. corresponds to this fall of 20 mm. 


Hg im intraocular pressure. This represents 
an excess outflow at the rate of 0.1 mm.’ per 
minute, a small fraction of the usual rate of 
flow. The stability of the pressure in the 
recipient veins and in the ordinary epi- 
scleral veins, when aqueous outflow is in- 
creased slightly by miotics or decreased 
markedly by ( Diamox ), 
makes it clear that the pressure in these 


acetazoleamide 


recipient veins is determined mainly by the 
local hemodynamics and is very little influ- 
enced by the dynamics of aqueous flow. The 
system behaves as if the aqueous was being 
discharged into a constant pressure chamber 
of such large capacity as to be insensitive to 
variations in aqueous flow. 


SUMMARY 
The pressure in aqueous and regular epi- 
scleral veins was followed during a period 
of decrease in the intraocular pressure 
lowered by miotics or acetazoleamide ( Dia- 
mox). No significant change in the venous 
pressure was found. 
The Eye Clinic, 
Sahlgren’s Hospital, 
University of Gothenburg. 
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MICRORADIOGRAPHIC STUDY OF THE INFLUENCE OF HYALURONI- 
DASE ON THE PERMEABILITY OF THE INNER WALL 
OF SCHLEMM’S CANAL* 


J. Francois, M.D., A. Neerens, M.D., J. M. M.D. 
Ghent, Belgium 


One of us (J. M. Collette, 1953) demon- 
strated that, in men, after subcutaneous in- 
jection of a hydrosoluble contrast substance 
(Umbradil) the X-ray film shows a homo- 
geneous opacity, which changes immediately 
into an image of reticular pattern, spreads 
in the beginning superficially, and diminishes 
afterward in intensity following the resorp- 
tion of the contrast substance. 

The previous or simultaneous injection of 
0.5 mg. hyaluronidase is characterized, in the 
normal subject, by a series of modifications 
of the resorption-image (figs. 1A and 1B). 
Under the influence of the enzyme, on the 
one hand, a more rapid and clearly defined 
formation of the reticular pattern with 
greater distinct limits is obtained and, on 


* From the Ophthalmological Clinic of the Uni- 
versity of Ghent (Director: Prof. J. Frangois, 
M.D.), and the Institute of Radiology of the Uni- 
versity of Liége (Director: Prof. G. Leroux, 


M.1).). 


the other hand, the disappearance of the con- 
trast substance is markedly accelerated. 

This action of the hyaluronidase may be 
explained by an increase of permeability of 
the ground substance of the tissues, which 
results in an easier diffusion of the contrast 
substance and in its accelerated resorption 
following a more outspread and more rapid 
contact with the capillary system. 

In a previous work (1955), we studied the 
microradiographies of the inner wall of 
Schlemm’s canal after injection of Thoro- 
trast into the anterior chamber of the human 
enucleated eye. 

We have been able to demonstrate a 
direct communication between the anterior 
chamber and Schlemm’s canal and, inside the 
scleral trabecula, a system of clefts empty- 
ing directly through orifices into Schlemm’s 
canal. 

Injecting into the anterior chamber sus. 
pensions of Angiopac with particles of a 
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Fig. 1A (Francois, Neetens, and Collette). Normal image. Normal subject. Action of hyaluronidase 
on the resorption picture after subcutaneous injection of a contrast substance (Umbradil). (Top) Zero 
minutes; (center) after 15 minutes; (bottom) after 60 minutes. 
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Fig. 1B (Francois, Neetens, and Collette). Acceleration of the collector phase, better outlined reticu- 
lum, accelerated resorption. Normal subject. (Top) Zero minutes; (center) after 15 minutes; (bottom) 
after 60 minutes. 
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Fig. 2 (Francois, Neetens, and Collette), 


Inner wall of Schlemm’s canal after 


‘ é 
‘ 


treatment with 


hyaluronidase and injection of Thorotrast into the anterior chamber. (A) Reticular pattern with distinctly 
outlined limits. (B) Circular stripes have a tendency to lengthen. (C) Fewer white spots; canalicular 
radiating stripes, which are slightly tortuous with sharp contrast, appear. (Or., « 80.) 


constant size for a determinate sample, we 
could demonstrate that the width of the 
orifices measures between 1.5 p and 2.25 g, 
as particles with a size of 1.5 y pass through 
and those with a size of 2.25 » do not. 

In another work (J. Frangois, M. Ra- 
baey, and A. Neetens, 1955), suggested by 
Barany’s (1954), we have 
demonstrated that in the human enucleated 
eye, after perfusion of the anterior chamber 
with hyaluronidase, the facility of outflow 
(C) increases with an average value of 25 
to 30 percent. 


researches 


Under these conditions we wonder on 
which anatomic, physiologic, and biochemi- 
cal facts the action of the hyaluronidase is 
grounded. It is known that the walls of the 
trabecular clefts contain polymerized hyalu- 
ronic acid, the large molecules of which, 
according to a hypothesis of Barany, may 
block small pores. So it is possible that the 
hyaluronidase, breaking the hyaluronic acid 
down and altering the ground substance, not 
only opens new orifices but also widens the 
trabecular clefts already present. 

The present microradiographic study of 


Fig. 3 (Francois, Neetens, and Collette). 
hyaluronidase 


reticular pattern, (Or., « 120.) 


Inner 
Injection of Thorotrast into the anterior chamber. (X) Hazy appearance between the 


wall of Schlemm’'s canal after treatment with 
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the inner wall of Schlemm’s canal constitutes 
a contribution to the solution of this prob- 
lem. The experimental and radiologic tech- 
niques are identical to those used in our first 
study, with the only difference that the 
Angiopac and Thorotrast have been per- 
fused under a physiologic pressure of 20 
mm. Hg, and after previous injection of 
hyaluronidase under the same pressure into 
the anterior chamber. 


RESULTS 


1. If there is an increase in diameter of 
the orifices of the inner wall of Schlemm’s 
canal, this must be very small. The maximal 
diameter does not exceed 2.25 yg, as an 
Angiopac suspension with particles measur- 
ing 2.25 uw does not penetrate into the canal. 

2. The microradiographies, after injec- 
tion of Thorotrast into the anterior chamber, 
following treatment with hyaluronidase ( figs. 
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2, 3, 4, and 6), show an image different from 
that obtamed without previous treatment 
with the enzyme (fig. 5). 

a. The irregular and hazy patterns, not 
very dense or opaque, with mostly longi- 
tudinal or circular direction, are not wholly 
found again. We observe on the contrary a 
much more outhned reticular image with 
more distinct limits, the circular stripes hay 
ing a tendency to lengthen and to continue in 
a more or less uninterrupted manner ( figs. 
Zand 4). 

b. If the hazy appearance (penumbra) of 
certain clefts has disappeared, the trabecular 
lamellae themselves, which did not contain 
previously a single trace of Thorotrast, ap- 
pear actually infiltrated by contrast sub- 
stance: this observation may indicate that 
the tissue itself has become more permeable 
(figs. 3 and 6). 


c. The white spots more or less round or 


Fig. 4 (Francois, Neetens, and Collette). Enlargement of part of Figure 2. Note hazy appearance 
between the cleft images. (Or., « 195.) 


“at 


Fig. 5 (Francois, Neetens, and Collette). Posterior inner wall of Schlemm’s canal, without previous 
treatment with hyaluronidase. Injection of Thorotrast into the anterior chamber. (Or., « 195.) 


Fig. 6 (Francois, Neetens, and Collette). Posterior inner wall of Schlemm’s canal after treatment with 
hyaluronidase. Injection of Thorotrast into anterior chamber. (XX) Artefact. Note how the hazy ap- 
pearance (X_) of the tissue itself differs from that shown in Figure 5. (Or., « 195.) 
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oval and also the fine very opaque radiate 
stripes, in relation to these spots, have 
diminished in number. 

d. Circular patterns no longer pre- 
dominate, but radiate patterns frequently 
occur; indeed, radiate canalicular and 
slightly tortuous stripes appear. They are 
strongly white because of the very heavy 
contrast-intensity (fig. 2). 

We may wonder if these stripes are col- 
lector channels of enlarged clefts that de- 
bouch into the orifices previously described 
(white spots), or if they represent a change 
in the direction of the trabecular clefts fol- 
lowing a structural modification. The first hy- 
pothesis seems to us to be the more plausible. 


CONCLUSIONS 


From our observations, we may conclude : 

1. That the trabecular clefts and their 
orifices at the level of the inner wall of 
Schlemm’s canal are enlarged but only in a 
very poor manner. 

2. That the permeability of the connective 
tissue, building up the trabeculae, has in- 
creased. 

3. That there is no evidence that new 
orifices are added to those already existing, 
but that the passage of the contrast fluid 
occurs in a more direct manner. 


2, Avenue Pasteur. 
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CORRECTION OF SPASTIC ENTROPION* 


By THE METHOD PROPOSED ny Wes 


DonaLtp C, McFartane, M.D. 
London, Ontario 


The treatment of spastic or senile entro- 
pion, though occupying a small place in the 
field of ophthalmology and ophthalmic sur- 
gery, is nevertheless a perplexing, and often 
disappointing, challenge to the ophthalmolo- 
gist. The procedure for correction of spastic 
entropion which is here reported, though not 
widely known, was first described in the fall 

* From the Manhattan Eye, Ear, and Throat Hos- 


pital. Presented before the New York Academy of 
Ophthalmology, Section of Ophthalmology, March, 
1955. 


of 1953 and later published in June, 1954.' 
On the basis of the excellent results re 
ported, and in view of the fact that previous 
methods for the correction of spastic entro- 
pion have too often been disappointing, an 
endeavor has been made to collect a series 
of cases over the past 16 months which were 
operated by the method proposed by Dr. 
A. Wies. 

Though many factors are involved in the 
production of senile or spastic entropion, it 
is reasonable to conclude as Kettesy* pointed 


658 DONALD C. McFARLANE 


out in 1948 that the prime factor is a draw- 
ing up and accumulation of bundles of the 
palpebral portion of the orbicularis muscle 
in the lid margin, secondary to a slackening 
and atrophy of the palpebral connective 
tissue, The entropion occurs on contraction 
of the muscle and is not likely to be self- 
reducing, since the corneal irritation so pro- 
duced often sets up a secondary spasm which 
may be severe. 

Duke-Elder® points out that the palpebral 
orbicularis forms two arcs as it lies in its 
normal anatomic relationship against the 
lower tarsal plate. The concavity of one arc 
is directed posteriorly, that of the other 
superiorly. Contraction of the muscle, there- 
fore, has the effect of reducing these two 
ares to chords and, in the absence of normal 
connective tissue support, the muscle bundles 
accumulate in the lid margin and have a 
posterior direction of force. 

Operations for the correction of spastic 
entropion should, therefore, be directed 
toward preventing this upward riding of the 
muscle bundles over the tarsus. This can be 
accomplished in one of several ways: 

First, by re-establishing the absent pres- 
sure of the muscle on the convexity of the 
lower tarsal plate, as exemplified by the 
Wheeler technique. 

Second, by producing fibrous tissue ad- 
hesions between the muscle and the tarsal 
plate, which is the primary purpose of the 
Ziegler cautery and a secondary effect of 
practically all of the many methods which 
employ a surgical incision through the 
muscle. 

Third, by producing an actual tissue bar- 
rier which divides the muscle, and, there- 
fore, will not permit migration of its lower 
fibers into the lid margin. This is the pur- 
pose of the Wies procedure. 

Other principles have been proposed, such 
as increasing the tone of the tarso-orbital 
fascia and even complete excision of the 
palpebral and part of the orbital portions of 
the orbicularis. These procedures do not, 
however, attack the problem directly or, as 
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Fig. 1 (McFarlane). Postoperative results in 60 
cases of spastic entropion. 


in the latter technique, are more severe than 
is generally warranted. 

In order to compare the results using the 
Wies method, all of the cases of spastic 
entropion operated on the clinical service of 
the Manhattan Eye, Ear, and Throat Hospi- 
tal over the past five years have been re- 
viewed, Only those cases in which the fol- 
low-up was six months or more have been 
recorded for comparative purposes. None 
of the Wies-procedure cases reported is less 
than three months postoperative. 

This series (fig. 1) shows less than a 60 
percent cure rate when the Wheeler method 
was used and less than 50 percent when 
Ziegler cautery was employed as compared 
to better than 75-percent cure with the Wies 
procedure. The relatively small number of 
Ziegler cauterizations is due to the fact that 
only those performed in the operating room 
are included. Undoubtedly results of many 
of the less severe cases treated by cauteriza- 
tion in the out-patient clinic would change 
this figure. I have not included procedures 
other than those mentioned, since only a 
small number of cases representing each of 
numerous and varied other methods of treat- 
ment could be collected. 
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Fig. 2 (McFarlane). Postoperative analysis of 60 
cases of spastic entropion. 
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Fig. 3 (McFarlane). (A) Conjunctival incision 
made the length of the lower lid. No fixation clamp 
or ocular protector is shown. (B) Cross section of 
lid following incision no more than four mm. below 
the lid margin. Artist's conception of tarsus below 
incision is exaggerated. 


A more detailed analysis of the cases 
(fig. 2) demonstrates one point clearly. 
Cases treated by both the Wheeler and 
Zielger methods show a marked tendency to 
recurrence, even after several months, while 
those treated by the Wies method do not, The 
Wies method, on the other hand, shows a 
tendency toward overcorrection in an un- 
selected series, a difficulty which I feel can 
be largely eliminated by attention to the 
technique, 


METHOD OF OPERATION 


The technique recommended by Dr. Wies, 
and the one which has been followed, can 
be done as an office procedure if adequate 
assistance 1s available. 

L'nder local infiltration anesthesia, a hort- 


Fig. 4 (McFarlane). (C) Showing double-armed, 
4-0) black-silk suture passed through conjunctiva of 
the lower part of incision and emerging through 
skin of the upper part. (D) Deep sutures in posi- 
tion and secured over rubber pegs. Skin closure 
with interrupted 6-0 silk. 


zontal through-and-through incision, to in- 
clude skin, muscle, tarsus, and conjunctiva, 
is made the length of the lower lid and four 
mm. below its margin (fig. 3). Hemo- 
stasis is readily achieved by pressure. Three 
4-0 black silk, double-armed sutures are 
placed in the free margin of the conjunctiva 
(fig. 4) at the lower edge of the incision and 
brought out through the skin of the upper 
part, where they are tied over rubber pegs 
or a continuous rubber strip. The skin edges 
are then closed with interrupted 6-0 silk 
sutures. This effectively inecarcerates a 
tongue of conjunctiva within the wound and 
above the major portion of the lower palpe- 
bral orbicularis fibers. 

Experience has taught that the most im- 
portant part of the procedure is the lid in- 
cision, This should be made perpendicular to 
the lid and no more than four mm. below its 
margin, after first outlining the incision with 
marking fluid. If local anesthesia is used, 
it is best to block the lid rather than infiltrate 
directly into the area of the incision. To 
facilitate an incision perpendicular to the sur- 
face of the lid, a fixation device, such as the 
Erhardt clamp, is extremely helpful. Practi- 
cally all of the overcorrections encountered 
have been attributed to an incision which is 
either too far below the lid margin, or is 
slanted downward and posteriorly into the 
lower fornix. 

It has not been found necessary to under- 
mine the conjunctiva which ts to be incar- 
cerated in the wound. The deep sutures are 
usually removed on the third or fourth day 
and the skin sutures on the fifth or sixth. 
Several of our successful cases have shown 
an apparent early overcorrection which per- 
sists as long as two or even three weeks, The 
overcorrections regress, however, without 
treatment or, if pronounced, it may be advis- 
able to remove the offending deep suture or 
sutures at the first dressing. In the event 
that overcorrection occurs, application of the 
cautery to the conjunctival surface of the 
lid, as recommended by Wies, should be 
sufficient to control the ectropion. 
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Fig. 5 (McFarlane). (A) Right eye, showing severe constant spastic entropion. (B) Same patient, 
nine weeks postoperative, showing lower lid in good position. Upper lid, manually retracted. (C) Nine 
weeks after operation, showing attempt to produce inversion of lower lid by forced closure, while upper 
lid is held in position. 

SUM MARY 


A little known method for the correction 
of spastic entropion, based on attacking what 
is believed to be the primary etiologic factors 
of this condition, has been presented. Results 
from this operation are gratifying (fig. 5- 
A, B, and C). Though there ts a tendency to 
overcorrection in an unselected 
proper attention to the details of the pro- 
cedure, especially as regards the lid incision, 


Series, 


should overcome this fault. No recurrences 
are reported, despite. the fact that many of 
the procedures were performed on persons 
with a history of as many as three previous 
operations for spastic entropion on the same 
lid. The procedure seems to be an operation 
of choice in severe and recurrent spastic 
entropion. 
University of Western Ontario, 
Faculty of Medicine. 
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IDIOPATHIC RETINAL DETACHMENT* 


A. Hacepoorn, M.D., ann D. H. Siecer, M.D. 
Amsterdam, Holland 


In normal eyes the vitreous adheres to the 
region of the optic nerve and——more firmly 

to the periphery. In other parts of the 
adult human retina, however, no adhesions 
between retina and vitreous are generally 
supposed to exist. 

In cases of retinal detachment, neverthe- 
less, tiny strands may be seen with the 
ophthalmoscope which are apparently pulling 


small flaps, even small isolated pieces of the 


ruptured retina, into the vitreous space. 


* From the Department of Ophthalmology, Uni- 
versity of Amsterdam (Director: A. Hagedoorn, 
M.D.). 


They have been described in pathologic spec- 
imens as the result of a degenerative or 
postinflammatory condition of the vitreous 
body and retina. 

In some publications, the suggestion may 
be found that alterations in the retina and 
vitreous body might secondarily enforce pre- 
existent tiny adhesions to firmer connections, 
which have a pathogenetic significance in the 
development of retinal (Hruby). 
However, as far as we know, no histologic 
evidence was given to substantiate these 
theories. 

In 1952, one of us (Hagedoorn) demon- 


tears 
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Fig. 1 (Hagedoorn and Sieger). The strand 
emerging from the retina and entering the vitreous 
space has a delicate fibrous structure in its intra- 
vitreal course. 


strated some sections, showing apparent con- 
genital adhesions between retina and vitreous 
body. (Sheffield lecture, 1952.) The eye was 
enucleated in a child, aged nine months, with 
a diagnosis of pseudoglioma, a diagnosis 
which could not be confirmed by the micro- 
scopic examination. A pit in the optic nerve 


Fig. 2 (Hagedoorn and Sieger). A similar but more 
delicate strand penetrates into the vitreous. 


Fig. 3 (Hagedoorn and Sieger). The cells at 
the base of the strand are more numerous and well 
stained. 


was found and had been described in 1928 
( Hagedoorn’*). The adhesions between ret- 
ina and vitreous body will now be deseribed 
in greater detail: 

Figures 1, 2, and 3 show strands emerg- 
ing from the retina and entering the vitreous 
space. These were situated in the equatorial 
region of the retina. 

In Figure 1, the strand has a delicate 
fibrous structure in its intravitreal course. It 
is only just after emergence from the retina 
that a number of cells of varying shapes can 
be seen. The course of this strand, curving to 
a more perpendicular position upon entering 
the retina, is apparently indicated further on 
in the retinal tissue by the position of some 
oblong nuclei, lying with their long axes par- 
allel to the Millerian fibers. (ne small, im- 
tensively staining, nucleus is seen between 
the strand and the retina. 

In Figure 2, a similar but more delicate, 
Strand penetrates into the vitreous, contain 
ing three oblong, pale nuclei and two small 
dark nuclei at the end. A similar, small dark 
nucleus is seen to lie free on the retina and 
another close to the strand. 
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Fig. 4 (Hagedoorn and Sieger). Another variety of retinal-vitreous adhesion. 


A nearly identical picture is seen in Figure 
3 where the cells at the base of the strand are 
more numerous and well stained. These are 
mostly oblong and their long axes are per- 
pendicular to the surface of the retina. An 
isolated oblong nucleus in the same perpen- 
dicular position 1s seen halfway between the 
mner nuclear layer and the surface of the 
retina. Two pale nuclei miay be traced in the 
intravitreous part of the strand. 

In Figure 4, another variety of retinal- 
vitreous adhesion is seen. It is shorter, more 
loosely fibrillar, emerging through the inner 
surface of the retina over a relatively large 
area compared with its intravitreal extension. 
The emerging, tiny fibers converge in their 
intravitreal course, so that a delicate pyramid 
of fibrillar tissue is seen on the inner surface 
of the retina. Several fibers may be traced 
into the retinal tissue. Only a few nuclei 
or fragments of nuclei are seen in these 
little pyramids, structureless strand of 
condensed vitreous tissue is attached to the 
top of the pyramids, and it might be sug- 
gested that fibrils of the pyramids appear 


to fade this 

In Figure 5, the fibers of three more deli- 
cate fibrous pyramids may be traced through 
the internal limiting membrane into the ret- 


mal tissue, 


into strand. 


In Figure 6, the adhesion has a more 
diffuse character. A tiny strand parallel to 
the retina contains one dark nucleus ; another 
nucleus is seen on the retinal surface and a 
globule with several nuclei is floating freely 
in the vitreous space. 

These anomalies have certain features in 
common 

1. There is no relation with vessels or ves- 
sel sheaths. 

2. They have a fibrillar character and the 
intraretinal course of the fibers is parallel 
to the course of the Millerian fibers. 

3. They are associated with nuclei, which 
at least partly suggest the presence of viable 
elements on the surface of the retina, capable 
of fibrogenetic activity. 

4. In studying these sections there is 
hardly any doubt possible as to the ecto- 
dermal nature of these anomalies. 
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Fig. 5 (Hagedoorn and Sieger). Fibers of three more delicate fibrous pyramids may be traced through 
the internal limiting membrane into the retinal tissue. 


5. The gradual fading away or transition formation. Normal regression has failed to : 
into vitreous tissue supports the view that occur; they have persisted and developed 
they are related in some stage of the embry- further as a consequence of the growth of 
onic development to the vitreous body and its the whole organism. 


Fig. 7 (Hagedoorn and Sieger). A proliferation 
Fig. 6 (Hagedoorn and Sieger). This adhesion of retinal cells and tissue from the superficial layer 
has a more diffuse character. of the retina. 
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Fig. 8 (Hagedoorn and Sieger). Tissue prolifer- 
ation in the region of the pars plana resulted in a 
peculiar pear-shaped formation, 


Further evidence of the ectodermal na- 
ture of the anomalies may be seen in un- 
usual findings of a somewhat different na- 
ture; 

Figure 7 pictures a proliferation of retinal 
cells and tissue from the superficial layer of 
the retina. It is hazardous to try to identify 
these cells, but they resemble the cells seen 
in the base of the vitreoretinal adhesion of 
Figure 3 and the globule in the vitreous of 
Figure 6. Partly by their aspect, partly by 


comparison it seems reasonable to conclude 
that they are related to the ectodermal sup- 
porting tissue of the retina. 

Conclusive evidence regarding the nature 
of the anomalies described was found in 
the more important anomalies in the pars 
plana of the retina: 

In Figure 8 a tissue proliferation in the 
region of the pars plana resulted in a pe- 
culiar pear-shaped formation ending in a 
thick “zonular fiber.”’ 

A similar formation is presented in Figure 
9. The loose tissue is indicative of a relation 
with the vitreous and zonula. A_ typical 
“rosette” indicates the relationship to retino- 
blasts. 

In Figure 10 the tendency to proliferation 
of the retinal cells is restricted to the basal 
region, where large oblong nuclei are seen, 
whereas the pyramid consists of acellular 
“zonular” material only. 

Krom these latter anomalies, which were 
found in various regions of the retina, it is 
clear that equilibrium in the share of ecto- 
derm and mesoderm in the formation of the 
vitreous has been disturbed in a very early 
stage of development. The temporary task 
of the ectoderm in its formation ends at a 
very early stage under normal conditions. 


Fig. 9 (Hagedoorn and Sieger). A formation 
similar to that shown in Figure 8. 
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Regression has evidently been delayed ; even 
a limited outgrowth, though local and irregu- 
lar, followed. 

Since, as far as we know, similar congem- 
tal retinovitreal adhesions have not been 
described in literature, we may have come 
upon an extremely rare specimen with a very 
limited value in relation to the strands often 
associated with tears in the retina. Conse- 
quently, we studied sections in an effort to 
trace such adhesions in normal eyes. 

We finally succeeded in finding a retino- 
vitreal strand, evidently of the same nature 
as the strands found in the eye with the 
congenital anomalies. The adhesion ts del 
cate, but an identical arrangement of cells at 
the point of emergence in the retina seems 
to be conclusive evidence (fig. 11). The eye 
was enucleated post mortem in a man who 
died at the Department of Internal Diseases 
with a diagnosis of sprue, With the excep- 
tion of a few tiny hemorrhages in the retina 
the eye was completely normal in all other 
respects. 

Consequently, we felt justified in conclud- 
ing that in some cases of retinal detachment 
congenital “microanomalies”’ may be respon 


Fig. 10 (Hagedoorn and Sieger). The tendency 
to proliferation of the retinal cells is restricted to 
the basal region. 
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Fig. 11 ( Hagedoorn and Sieger). An adhesion 
discovered in an otherwise normal eye. 


sible for the pathogenesis of retinal tears. 

ne of us (Sieger) came upon a clinical 
case in which such a pathogenesis seems 
probable : 

A man, aged 60 years, complained of the 
sudden appearance of spots in front of the 
right eye. There was one diopter of hyper- 
metropia and normal vision im both eyes. 
The nature of the subjective symptoms sug 
gested the presence of a posterior detachment 
of the vitreous body. 

On ophthalmoscopic examination, the di 
agnosis was confirmed and the typical ring- 
shaped opacity was seen to float in the vitre 
ous anterior to the optic disc. In examining 
the fundus of both eyes no other anomalies, 
cicatrices, pigmentations, or degeneration 
could be traced, There were no senile degen- 
erations, the fund: could be considered to be 
completely normal. 

At the equatorial region at the temporal 
side of the right eye, however, a hole was 
seen in the retina. It was small and round, 
with an operculum in front of it, surrounded 
by tiny hemorrhages, similar to those de 
scribed by de Vries® in some cases of detach- 
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Fig. 12 (Hagedoorn and Sieger). From a colored drawing. At the equatorial region at the temporal side 
of the right eye, a hole was seen in the retina. Otherwise, the eye was apparently normal. 


ment of the vitreous body around the optic 
nerve. We carefully examined the region of 
the hole and could not find any trace of pre- 
ceding inflammation or degeneration. It had 
to be concluded that a piece of retina had 
been torn out by some mysterious force (fig. 
12). 

It seems reasonable to identify this mys- 
terious force with the pull at a congenital 
vitreoretinal adhesion of the type described 
in the preceding pages. The detachment of 
the vitreous from its insertion around the 
dise allowed a retraction of the vitreous and 
consequently a considerable pull on the 
vitreoretinal adhesion. 

Finally, we found a case in which a piece 
of retina was torn out. We had been search- 
ing for such a case for a long time and, al- 
though several cases were found in which 
this pathogenesis seemed possible, in none 
was there such complete evidence of the de- 
velopment of a rupture in an otherwise com- 
pletely normal eye. 

It might be argued that a constant pull at 
these adhesions might give rise to some 
secondary alterations in the adjacent retina 
or underlying choroid suggesting inflamma- 
tory or degenerative changes ( Schepens‘). 
Hlowever attractive these speculations may 
be, only in our case was there substantial evi- 
as far as is possible by ophthalmic 
examination—that congenital adhesions 
might cause retinal ruptures in otherwise 
completely normal eyes. 

From the length of time which has elapsed 
since we focussed special attention on this 


dence 


subject (from 1952) before finding this case, 
it may be concluded that they are of rare 
occurrence in their “pure form.” Moreover, 
from a mechanical standpoint a detachment 
of the vitreous would have to be considered a 
precursor of a retinal tear and of the subse- 
quent development of a detachment. It is 
clinical experience, however, that a detach- 
ment of the vitreous body is rarely followed 
by a detachment of the retina. It will be re- 
membered that Gonin stressed the importance 
of traction from the vitreous in the patho- 
genesis of retinal detachment. 

Favre® examined the anterosuperior inser- 
tion of the vitreous in cases of total vitreous 
detachment, with the aid of a contact lens 
with three mirrors. He describes a distinct 
form, the perpendicular insertion, which 
causes a maximum of traction. This form 
occurs in 25 percent of the cases of total 
vitreous detachment. 

Consequently, cases of what may be called 
“idiopathic detachment of the retina” may be 
relatively rare. 

This, however, does not exclude that 
vitreoretinal adhesions of the congenital type 
are playing a role in other cases of retinal de- 
tachment. It seems reasonable to accept the 
possibility that they may be less pronounced 
but, nevertheless, in combination with later 
degenerative or inflammatory processes, may 
constitute the basis or framework on which 
firmer degenerative vitreoretinal adhesions 
develop. 

Such varieties of adhesions as are pictured 
in Figure 4 and Figure 5 lend special sup- 


port to this theory. Here a typical homog- 
enous condensation in the vitreous is ad- 
herent to the little fibrillar pyramid in the 
retina. Moreover, retinal cells are, possibly, 
associated with formation of ‘“‘vitreoid” ma- 
terial outside the retina. Nothing can be said 
as to their viability and activity in abnormal 
circumstances and their eventual share in the 
development of the strong vitreoretinal ad- 
hesions associated with ruptures in cases of 
retinal detachment. 
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SUM MARY 


Congenital retinovitreal adhesions may 
play a role in the pathogenesis of retinal 
detachment ; they may explain cases of “idio- 
pathic” detachment ; they may be involved in 
the pathogenetic process resulting in the for- 
mation of strands associated with the forma- 
tion of flaps and opercula in other cases of 
retinal detachment. 


W ilhelmina-Gasthuis. 
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EXPERIMENTAL STUDIES WITH ACETAZOLEAMIDE IN 
ANAPHYLACTIC IRIDOCYCLITIS IN RABBITS* 


K. FE. Scuirmer, M.D., Hucu L. Ormspsy, M.D. 
Toronto, Ontario 


During the past two years, acetazoleamide 
(Diamox) has been generally used to de- 
crease intraocular pressure in glaucoma. 
There are a few reports in the literature on 
the action of this drug in secondary glau- 
coma. Becker’ observed a lowering of in- 
creased intraocular pressure in secondary 
glaucoma in a number of patients. Breinin 
and Gortz* studied a patient with secondary 
glaucoma in whom a high intraocular pres- 
sure returned to normal on acetazoleamide, 
and the inflammatory process was later 
readily controled by atropine and cortisone. 
Grant and Trotter*® observed a lowering of 
pressure in two cases of acute secondary 
glaucoma with Diamox when standard local 
treatment was inadequate. The iridocyclitis 


*From the Department of Ophthalmology, 
Faculty of Medicine, University of Toronto. These 
studies were carried out under the National Public 


Health Grant #605-9-154. 


subsided in both cases during treatment with 
this drug. In a small series of patients with 
secondary glaucoma at the Toronto General 
Hospital, acetazoleamide brought about a 
rapid reduction in intraocular pressure and 
an apparent improvement in the inflamma- 
tory condition. 

Experiments with rabbits have been car- 
ried out to determine the effect of acetazolea- 
mide on eyes with intraocular inflammation 
and secondary increase in intraocular pres- 
sure. 


METHODS AND MATERIALS 


Allergic iridocyclitis was induced in the 
eyes of dark-pigmented rabbits by the intra- 
vitreal injection of 0.07 cc. of horse serum. 
This method resulted in a less violent reac- 
tion than that in which the rabbit was pre- 
viously sensitized by a parenteral injection 
of the protein. A slight aqueous flare was 
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seen for about two days following the intra- 
vitreal injection and then disappeared. After 
an interval of seven to 10 days, the flare re- 
appeared, increased over a period of several 
days, and then remained constant for about 
10 days. It disappeared from 18 to 23 days 
after onset. The constant period was used 
for the testing of acetazoleamide. 

The following estimations were under- 
taken : 

1. Hluorescein estimations were taken im- 
mediately after the intravenous injection of 
0.01 ce, of a stock solution of 10-percent 
fluorescein, and at 10-minute intervals there- 
after. The apparatus described by Hodgson 
and MacDonald* was used to determine the 
minimal slitlamp illumination necessary for 
the recognition of threshold-green, Ampere 
readings were converted into approximate 
fluorescein concentrations per hundred mil 
lion, 

2. Aqueous flare was determined by tyn 
dallometry, in which the concentration of 
colloidal particles was inversely proportional 
to the strength of the examining beam. Since 
the same principle was involved as in the 
measurement of fluoresce concentration, 
the same apparatus was applicable to these 
determinations. The threshold appearance of 
the flare indicated the aqueous protein con- 
centration. Values obtained were arbitrary 
numbers, and did not bear a simple relation- 
ship to the actual protein concentration. 
Nevertheless they could be used as a very 
sensitive test of the relative 
decrease of aqueous protein concentration. 

3. Tonometry was carried out with a 


increase or 


Schigtz tonometer. 
PROCEDURE 


1, DETERMINATION OF THE MASKING EFFECT 

OF PROTEIN UPON FLUORESCEIN 

In order to determine whether colloidal 
particles in the aqueous would cause mask- 
ing of fluorescein, the following experiment 
was carried out: 

A stock solution of fluorescein, diluted to 
a concentration of five parts in 100,000,000, 


placed in a Beckman cuvette with a fresh 
rabbit cornea between it and the slitlamp, 
gave a reading of 3.5 amperes. This fluo- 
rescein dilution was then mixed with increas- 
ing proportions of re-calcified plasma. The 
lowest concentration of plasma which gave 
masking of the dye was 10 percent. All 
amimals with a tyndallometric reading below 
3.2 amperes indicating protein concentration 
in excess Of 10 percent were not used where 
the fluorescein method was concerned. 


2. DETERMINATION OF THE EFFECT OF DIU- 
RESIS DUE TO ACETAZOLEAMIDE ON THE 
FLUORESCEIN EXCRETION BY THE KIDNEY, 
AND ON OCULAR TENSION 

acetazoleamide causes a diuresis 

through the kidney, it was necessary to de- 

termine if the increased flow of urine re- 


Since 


sulted in an increased excretion of fluores- 
cem, since this would affect all fluorescein 
concentrations in the aqueous. Similarly, it 
was of interest to see if this diuresis would 
effect intraocular pressure. 

ive rabbits with secondary glaucoma 
were placed separately in stainless steel 
boxes. The urine excretion and its fluores- 
cein concentration were measured every two 
hours. Ocular tension was also recorded at 
two-hour intervals. After establishing the 
base-line, SIX mg. of acetazoleamide per kg. 
of body weight were given by the intrave- 
nous route to each rabbit. There was a rapid 
fall 


reading recorded within the first two hours. 


in the ocular tension with the lowest 


Diuresis was insignificantly increased in two 
hours, and could not have been responsible 
for the fall in tension. On continuous dosage 
of the drug, urinary excretion became con- 
stant and remained above normal after 48 
hours, Fluorescein concentrations in_ the 
urine were found to be inversely propor- 
tional to volume. The dye thus acted as a 
low threshold substance, and its urinary ex- 


cretion seemed to be independent of diuresis. 
3. THE EFFECT OF ACETAZOLEAM IDE 


As a result of the study of 37 rabbits with 
primary anaphylactic iridocyclitis treated 
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Fig. 1 (Schirmer and Ormsby). 7 yndallometry 
The effect of acetazoleamide on aqueous protem 
flare (Group A). Average values. 


with acetazoleamide, it was found that they 
comprised three groups: Group A, 17 with- 
out tension increase; Group B, 12 with 
tension increase which was reduced to nor 
mal with acetazoleamide; and Group C, 
eight with tension increase which responded 
poorly to the drug. 

Group A, The aqueous protein flare in 
10 rabbits treated throughout the course of 
their reaction with acetazoleamide (30 mg. 
per kg. of body weight per day was com 
pared with that of 10 control rabbits with 
iridocyclitis which received no treatment ( fig. 
1). It will be seen that the flare was less 
intense in the treated than in the untreated 
animals. Upon disappearance of the flare 
on about the 21st day in the treated rabbits, 
the drug was discontinued, whereupon the 
flare reappeared, and from that time on, 
paralleled that of the controls. 

Another group of rabbits with iridocyeli 
tis, without increase of tension, were treated 
with the same dosage of acetazoleamide for 
two days after the onset of the reaction. 
Upon cessation of treatment (fig. 2), there 
was a rapid increase in aqueous flare meas- 
ured by tyndallometry. These animals were 
also studied by the fluorescein method, and 
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Fig. 2 (Schirmer and Ormsby). 7 yndallometry. 
The effect of discontinuing acetazoleamide on 
aqueous flare (Group A). Average values. 


the fluorescein concentration in the aqueous 
during treatment was lower than it was im 
the same animals after treatment was dis- 
continued (fig. 3). This decrease in fluores- 
cein concentration in the aqueous under acet- 
azoleamide appeared to be quantitatively less 
significant than the decrease in protein flare 
as measured by tyndallometry. 

Group B. In animals in Group B, the with- 
drawal of continuous dosage of acetazole- 
amide was followed by a rapid increase in 
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Fig. 3 (Schirmer and Ormsby). Fluorescein test 
before and after treatment (Group A). Average 
values. 
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acetazoleammde on intraocular pressure and protein 
flare (Group B). Average values. 


intraocular pressure and this was paralleled 
by an increase in aqueous protein flare (fig. 
4). Upon further treatment, the flare and 
tension were again promptly reduced. Tol- 
lowing a single intravenous injection of the 
drug in animals in this group (fig. 5), there 
was a rapid decrease im tension which was 
maintained for about seven hours, 
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hig. 5 (Schirmer and Ormsby). Effect of a 
single intravenous dose of acetazoleamide on intra- 
ocular pressure (Group B). Average values. 
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Fig. 6 (Schirmer and Ormsby). /luorescem test 
before and after acetazoleamide (Group B). 
Average values. 


The aqueous fluorescein concentration in 
(;roup B animals was moderately reduced 
under acetazoleamide (fig. 6). 

Group ©. Animals in Group C showed 
little response to treatment with acetazole- 
amide, Following a single intravenous dose 
of the drug (fig. 7), there was only a moder- 
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Fig. 7 (Schirmer and Ormsby). Effect of a 
single intravenous dose of acetazoleamide on intra- 
ocular pressure (Group C). Average values. 
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Fig. 8 (Schirmer and Ormsby). /luorescem test 
before and after treatment with acetazoleamide 
(Group C). Average values. 


ate lowering of intraocular pressure and 
this was maintained for about six hours. 
Fluorescein concentration in the aqueous in 
animals in this group was reduced under 
treatment with the drug (fig. 8). There was 
no parallelism between tension drop and pro- 
tein flare, for protein continued to accumu- 
late in the anterior chamber. 

Following the instillation of 2.5-percent 
neosynephrine drops into the conjunctival 
sacs in Groups B and C, there was an average 
rise in intraocular pressure of three to five 
mm. Hg. in Group C, and none in Group B, 
suggesting that, in animals in Group C, 
blockage of the angle by protein had created 
a narrow-angle phenomenon. 

Four of the animals in Group C eventu- 
ally developed buphthalmos, whereas none 
in Groups A or B developed any serious 
sequelae. 

Throughout these experiments, hyperemia 
of the iris, observed with the slitlamp, did 


not appear to be influenced by acetazole- 


amide. 
DISCUSSION 


According to the present concept of aque 


ous formation, bicarbonate ions are pro- 
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duced by the ciliary body and actively trans- 
ferred to the aqueous. The resulting increase 
in Osmotic pressure is an important factor in 
aqueous production. The gradient of flow 
influences the penetration into the anterior 
chamber of crystalloids and colloids. Pro- 
tein, accumulating in the interstitium of the 
ciliary body during inflammation, passes into 
the aqueous. 

Acetazoleamide, by inhibiting carbonic 
anhydrase, decreases bicarbonate formation, 
thus lowering osmotic hypertension and re- 
ducing aqueous formation. With the decrease 
in fluid exchange it is conceivable that the 
passage of protein into the aqueous would 
be reduced. However, under acetazoleamide 
in the animals in Groups A and B, passage 
of protein into the aqueous decreased more 
rapidly than did fluid. The resulting decrease 
in aqueous colloid osmotic pressure appeared 
to be an important factor in the reduction in 
intraocular pressure. 


SUMMARY 

1. Allergic iridocyclitis was induced in 
rabbits by the intravitreal injection of a 
single dose of horse serum. 

2. Rabbits with iridocyclitis could be di- 
vided into three groups: Group A-—those 
which did not develop increased intraocular 
pressure; Group B—-those which developed 
increased tension which was reduced to nor- 
mal with acetazoleamide; Group C-—those 
which developed increased tension which was 
not controlled by acetazoleamide. 

3. In Group A, acetazoleamide caused a 
decrease in aqueous protein flare and aque- 
ous fluorescein concentration. 

4. In Group B, acetazoleamide caused a 
decrease in intraocular pressure, paralleling 
the decrease of aqueous protein concentra- 
tion. 

5. In Group C, acetazoleamide caused a 
temporary slight decrease in tension, but 
protein concentration was not appreciably 
reduced. 

Department of Ophthalmology, 

University of Toronto. 
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HEREDITARY HEMORRHAGIC TELANGIECTASIS* 


WITH BETA IRRADIATION OF A CONJUNCTIVAL LESION 


Lawrence L. Garner, M.D., AND Erwin FE. GrossMann, M.D. 
Milwaukee, Wisconsin 


REVIEW OF LITERATURE 


Hereditary hemorrhagic telangiectasis is 
a relatively uncommon disease entity known 
mainly to the internist, dermatologist, hema- 
tologist, and otolaryngologist. Nearly all 
writers on the subject mention the proba- 
bility of conjunctival involvement, which is 
obviously extremely rare for a thorough 
search reveals that only one case has been 
reported up to now in the American ophthal- 
mic literature.’ There have been four reports 
in the European literature and, in addition, 
there are a few vague but suggestive refer- 
ences to conjunctival bleeding. There is, 
however, no pertinent evidence that the con- 
dition was the hereditary hemorrhagic type 
of telangiectasis. 

Possibly the first reported case of con- 
junctival involvement was that of Gyjessing’ 
who, in 1916, described a man, aged 52 years, 
who had three attacks of conjunctival hemor- 
rhage previous to systemic bleedings. This 
patient also had angiomas involving the face 
and mouth. Gjessing also reported a second 
case in which hemorrhagic retinopathy was 
the unusual accompaniment to generalized 
bleeding. 

Mention is made of a patient seen in 
Jessop’s Clinic in 1895 in a state of collapse 


* From the Department of Ophthalmology, Mar- 
quette University School of Medicine. 


from hemorrhage of an uleerated nevus of 
the conjunctiva.’ The only other recorded 
cases are those of Francois* in 1938, Pitter® 
in 1941, and Witmer® in 1951. 

There have also been mentioned cases of 
conjunctival or lid involvement of minor 
nature, with no details given, but none of 
these cases were reported in the ophthalmic 
literature. Weber’ reports two 
Schwartz® reports minor involvement of one 
lower lid in a Negro. New and Anderson® 
report one case, and Stock"® added two cases 


CASES, 


which presented minor conjunctival involve- 
ment. All these cases were reported because 
of severe recurrent epistaxis, the conjunc- 
tivas being mentioned only incidentally, with 
no detailed description and no mention of 
bleeding from the conjunctival tissues. The 
paucity of reports would, therefore, seem 
to indicate that ocular symptomatology in 
hereditary hemorrhagic telangiectasis is ex- 
tremely rare. It may be noted, too, that hem- 
orrhage in the retina has been recorded énly 
twice, the first case being that of Gjessing 
and the second reported by Cuendet and 
Magnenat"™ in 1953. 

Although the disease entity has been 
known by several names, the term most 
widely used in this country is hereditary 
hemorrhagic telangiectasis. Other terms fre- 
quently used are Rendu-Weber-Osler dis- 
ease, heredofamilial angiomatosis, familial 
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hemorrhagic angiomatosis, and just simply, 
Osler's disease. Rendu,"* in 1896, first recog- 
nized the symptom complex and called atten- 
tion to the association of familial epistaxis 
and multiple telangiectasis. Osler™* described 
the entity in an extensive report in 1901, and 
Weber,’ in 1907, added further details to 
complete the information as we know it to- 
day. Goldstein** published extensive reports 
on this disease and for a while after 1931 
Goldstein's heredofamilial angiomatosis was 
the popular term. Hereditary hemorrhagic 
telangiectasis was first suggested by Hanes” 
in 1909, and seems to be the acceptable and 
logical name for this disease entity. 
CHARACTERISTICS OF DISEASE 

Hereditary hemorrhagic telangiectasis is 
characterized by a number of various sized 
telangiectasia and angiomas which bleed 
spontaneously or with minimal trauma, The 
bleeding usually occurs from lesions in the 
nose but has been reported to occur from al- 
most any portion or organ of the body. 
Males and females are equally affected. 
There are no sex-linked factors and trans- 
mission 1s dominant. 

The typical lesion begins as a dilatation 
of the capillaries of a bright red color which 
later, as the venules become involved, 
changes to a violet or bluish hue. Actually, 
the mucous-membrane lesions are bright red, 
whereas the skin lesions become bluish. 

The lesions make their appearance during 
the second decade but occasionally cases have 
been reported in which the lesions are seen 
much earlier. The earliest age of onset was 
reported by Dolowitz,"* in 1953—the case of 
a three-months-old child. Usually, the onset 
of symptoms ts at puberty, with a notable in- 
crease in the size and number of the lesions 
as the years advance. Ly the fourth decade, 
the symptoms and signs have reached their 
maximum and, at this time, control is fre- 
quently a trying medical problem. 

Since the disease is usually manifested at 
puberty, its relationship to the sexual cycle 
seems more than a mere coincidence, Heyde™ 


and Koch, Esher, and Lewis" have stressed 
the estrogen and androgen control of symp- 
toms in their cases. 

It is obvious from the literature that the 
most frequent site of the lesion is in the 
nasal mucosa and in the turbinates. Angio- 
mas have been reported involving the 
larynx,"* as well as the tracheobronchial sys- 
tem.”” Skin involvement is fairly frequent 
and one unusual case of pulsating, stellate 
telangiectasis was reported by Weber.” 

To summarize: Generally, the bleeding 1s 
from the nose but there are reports of bleed- 
ing sources from the urimary tract,** the 
finger tips," and the gastrointestinal tract.** ** 
Although bleeding from this disease 1s 
usually severe, the average mortality has 
been only about four percent; however, 
Houser®® reports a mortality of 27.2 percent 
in one family. 

Although the disease is considered to be 
hereditary, a study of the recorded cases re- 
veals that about 20 percent have no family 
history of the disease. Figi and Watkins* 
reported six cases out of 20 diagnosed im- 
stances that had no positive family history. 
Successive transmissions through three and 
four generations have been reported fre- 
quently, and Dolowitz’* had the unusual 
opportunity of following and tracing this 
disease through six generations of 491 de- 
scendants of early Mormon pioneers. His 
study was facilitated by the failure of these 
families to migrate, as well as by detailed 
church records. Among the 491 descendants, 
he found 83 bleeders. 


PATHOLOGY 


The pathology of the lesions was deseribed 
by Neumark,®’ lingerland,** and Ullman.” 
Among the microscopic findings are degener- 


ative changes in the connective tissue which 


result in dilated vessels with extremely thin 
walls. There are many newly formed vascu- 
lar buds originating from angioblasts lying 
in the midst of many incompletely formed 
blood vessels. A conspicuous deficiency of 
muscular and elastic layers is noted in the 
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vessel walls. Ullman suggests the possibility 
of neoplastic changes in the newly formed 
capillary spaces, and describes the chromatin 
structure of the nuclei which show an in- 
crease in number. Because the vascular walls 
consist of a single layer of endothelial cells, 
the bleeding tendency is facilitated. Hanes’ 
described obliteration of the papillary layer 
of the corium, with resultant loss of the 
stratum germinativum. This, of course, pro- 
duces an extremely thin layer of skin over- 
lying the lesions and thus the tendency to 
spontaneous bleeding. 


DIAGNOSIS AND THERAPY 


The proper diagnosis must consider the 
three postulates of Hanes’® and Larrabee 
and Littman”: (1) A history of heredity ; 
(2) visible telangiectasia distinctly patho- 
logic in numbers and distribution; (3) a 
tendency to bleed from the lesion. 

The condition need not be confused with 
other hemorrhagic conditions, because, sig- 
nificantly, there is no abnormality in the 
blood picture other than that associated with 


secondary anemia. The platelet count and 
bleeding and clotting times are normal. The 
disease is distinctly nonpurpuric and non- 


hemophilic. Differential diagnosis must, 
however, consider the occasional telangiecta- 
sis seen in pregnancy, senility, and lead 
poisoning. Hlemorrhages are also noted in 
cirrhosis of the liver, leukemia, and Hodg- 
kins, Gaucher, and Banti diseases. Cordes 
and Hogan" have postulated a relationship 
to Von Hipple-Lindau, Sturge-Weber, and 
Bourneville diseases. 

The multiplicity of therapeutic measures 
found in the literature, coupled with the 
paucity of uniformly good or even fairly 
good results, is indicative of the inadequacy 
of the measures available as well as the con- 
stant search for a better weapon to add to 
our therapeutic armamentarium. To date, no 
specific agent has been found and, since the 
most frequent presenting complaint of this 
disease has been epistaxis, it is not surprising 
to find the literature crowded with therapy 
directed to the nasal area. 
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Kindler® advised a bilateral window re- 
section of the nasal mucosa, while Houser*® 
successfully employed chromic-acid chemical 
cauterization in three of his cases. A fourth 
case presented satellite lesions in the immedi- 
ate vicinity of the treated and destroyed 
lesions. These new lesions appeared within a 
very short period of time and showed the 
same tendency to hemorrhage as the preced- 
ing lesions, Occasionally septal perforations 
would be noted following chromic-acid 
cauterization but Houser felt this was pref- 
erable to nasal bleeding. 

Because of the known radiosensitivity of 
the endothelial cells of the vascular chan- 
nels, Molesworth” advised early radiation of 
these regardless of location. 
Weaver™ quotes Spencer to the effect that, 
in his hands, high voltage X rays was effec- 
tive in the treatment of hemangiomas, al- 
though increased radioresistance was noted 
with the increase in age of the patient. 
Houser,”” on the other hand, found poor 
results from X rays, radium, or electrocoag- 
ulation, and preferred chemical cauterization 
as mentioned. 


lesions, 


Radium has been employed successfully by 
Sterman and Scal,*’ while Weiss™ described 
only temporary results and preferred the 
use of snake venom. Quick,” in his text on 
hemorrhagic quoted numerous 
authors who used radium as the treatment of 
choice in this condition; whereas, Peck,” 
Ingals,”” and Figi and Watkins*® feel that 
radium produces greater tissue friability and 
subsequent bleeding and, therefore, condemn 


diseases, 


its use. 

and Watkins® employed vitamin K 
and irradiation of the spleen but with equiv- 
ocal results. Peluse*’ used vitamin C, vitamin 
K, and bile salts without any appreciable 
effect. He also employed Sylnasol, a scleros- 
ing agent and fibrous-tissue proliferating 
agent without any enthusiastic results, but 
he found good results with the use of vita- 
min P. Shapiro,*' on the other hand, felt that 
vitamin P was worthless. 

Sclerosing solutions into the lumen of 
these vessels has been employed by Biege- 
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leisen,*? using a microinjection technique 
with sodium morrhuate. Because of the obvi- 
ous difficulties in this procedure, O’Kane* 
injected a five-percent solution of quinine hy- 
drochloride and ethyl carbamate into the 
previously anesthetized contiguous tissues, 
with good results. Electrocoagulation has 
been employed successfully at the Mayo 
Clinic” and by Rulison.** The Mayo Clinic 
found this method of therapy the most satis- 
factory of all. 

It is interesting to note that the formation 
of satellite lesions was observed by Figi and 
Watkins,** Dolowitz’® and Houser.** They 
noted new lesions developing adjacent to the 
recently destroyed angiomatous lesions, irre- 
spective of the manner in which these had 
been destroyed. The possibility that this 
form of destructive trauma might be suffi- 
cient to stimulate the formation of new angi- 
omas, thus indicating a neoplastic rather than 
angiectatic origin of these vascular lesions ts 
suggested by Stock.*” 

klectrolysis has been successfully em- 
ployed by Cipollaro,”” using the negative 
pole of a galvanic current as the active elee- 
trode and employing multiple punctures, the 
number depending upon the size of the 


lesion. 


Good results have also been reported fol- 
lowing the use of carbon dioxide by Finger 
land and Janousek,** as well as by Bankoff.” 
The use of moccasin snake venom was insti- 
tuted by Peck and Rosenthal** in 1935 and 
their good results in the control of bleeding 
Was duplicated by Ingels*®” and Weiss.” On 
the other hand, igi and Watkins*® of the 
Mayo Clinic reported consistently poor re 
sults from this form of therapy. 

Hormonal therapy has recently been em- 
ployed successfully by Koch, Esher, and 
Lewis."* This therapy was based upon the 
clinical exacerbations of epistaxis noted dur- 
ing the periods of decreased estrogen secre 
tion premenstrually and following X-ray cas 
tration. In male patients, they found it nee 
essary to add methyl testosterone in order 
to negate the feminizing features that de 
veloped, but good results were noted in al 


patients. Heyde'' reported, in 1954, the use 
of combined hormone therapy in one male 
patient with good results, but Dolowitz"* in 
a very thorough and comprehensive report 
noted that of all the suggested therapeutic 
regimes none, including the most recent hor- 
mones, was efhcacious in his hands. 

In general, treatment has been disappoint- 
ing, and the mainstay of all therapy is still 
blood transfusions and tamponage when- 
ever this is possible. Radiologists and der- 
matologists shy away from radiation therapy 
because the multiple lesions expose the pa- 
tient to an undesirable accumulative dosage, 
and because eradication of a lesion usually 
results in formation of a nearby satellite 
lesion. 

In the case to be reported, the patient, a 
dermatologist, had given up on all treat- 
ment for this condition, particularly since 
his brother, also a physician, had taken a 
similar attitude after total erosion of the 
septal wall secondary to radiation. Our pa- 
tient, who had had the disease for more than 
30 years, would not have come into our 
hands except for a dramatic and alarming 
episode of extensive hemorrhage from the 
conjunctiva. This was the first episode of 
bleeding from the eye. 

REPORT OF CASE 

The patient, a 60-year-old white man, a 
physician, had had multiple skin lesions and 
repeated epistaxis since the age of 30 years. 
(On two or three occasions, he had had bleed- 
ing from the gastro-intestinal tract. During 
some of the episodes of bleeding, he lost 
sufficient quantities of blood to require blood 
transfusions. 

On the occasion that one of us (E. FE. G.) 
was called upon to see him, the patient was 
in great emotional stress and was quite agi- 
tated. He awoke on October 7, 1954, and 
found his entire pillow soaked in_ blood. 
There was blood on the sheets, as well as 
on the wall adjacent to his bed. His face was 
blood streaked and bloody tears came from 
the right eye. 

Wher he was seen the next morning, 
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Fig. 1 (Garner and Grossmann). Appearance of 
conjunctival lesion prior to therapy. 


there was a slight sanguineous appearance 
of the right eye and the tears in the cul-de- 
sac were blood tinged. The upper and lower 
luls of the right eye were slightly puffy and 
the patient seemed apprehensive about open- 
ing this eye. 

ixamination revealed the source of bleed- 
ing to be in the vicinity of three small bright- 
red lesions in the conjunctiva of the right 
lower eyelid. Two of these lesions were 
minute and measured less than one mm. in 
diameter, the third lesion was 2.5 mm. in 


diameter, and all were situated in close prox- 
imity to each other. Slight oozing of blood 
was noted from the larger lesion only. The 
upper-lid conjunctiva as well as the bulbar 
conjunctiva revealed no lesions. A routine 
examination of the eyes contributed no per- 
tinent findings. 


(Garner and Grossmann). Photograph of 
conjunctival area April, 1955. 


Fig. 2 


Fig. 3 (Garner and Grossmann). Bloody tears, O.D., 
with lesions (telangiectasia) of the face. 

The skin of the face presented many 
various-sized, bluish angiomas, none of 
which bled. Similar lesions were noted on 
the nasal septum, on the thumb, and under 
two of his nails. 

The patient is a diabetic under good con- 
trol and without visual disturbances second- 
ary to this metabolic disorder. The family 
history reveals no information as to his 
parents but does bring out a history of this 
disease in one older brother and sister, both 
alive and both having histories of repeated 
epistaxis and telangiectasis. Two maternal 
aunts are known, one of whom died from 
a severe, sudden gastro-intestinal hemor- 
rhage. These two aunts had four children 
each and the progeny from these cousins 
total some 30 individuals, who have definitely 
been diagnosed as suffering from this mal- 
ady. Most of the involved cousins and second 
cousins have been females. 

Slitlamp examination revealed the lesions 
to be elevated and consisting of a network 
of bright red capillaries, which were tor- 
tuous and showed aneurysmal dilatations. 
Because there was only a slight oozing of 
blood from one of these lesions, immediate 
cauterization was not performed. Instead, 
a radioactive strontium-90-yttrium beta ap- 
plicator with a 7.8 mm. active surface head 
was applied to the area for a dosage of 7,560 
rep. on October 9, 1954. 
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No gross bleeding was noted for four 
days following this procedure but, on the 
fifth day, the patient became quite alarmed 
because of increased oozing of watery blood 
from the right eye. Inasmuch as the effects 
of radiation are not immediate, a light 
cautery was applied to the source of oozing 
in the larger lesion. This stopped the oozing 
at once. 

After a period of four weeks, the appear- 
ance of the conjunctiva in the region of the 
lesions was entirely changed. The area of 
application appeared pale pink in color and 
was obviously lighter than the surrounding 
conjunctiva. Slitlamp examination revealed 
a marked change in the three previously de- 
scribed lesions in that only the larger one 
could be seen as a small area of increased 
redness while capillaries and aneurysmal 
dilatations could not be seen. An additional 
small dose of strontium-90 beta rays was 
recommended but the patient declined be 
cause of his general fear of radiation. 

About three months later, examination re- 
vealed a normal-appearing conjunctiva in 
the region of the original lesions, although 
this area was somewhat paler than the sur- 
rounding conjunctiva. A single dilated con- 
junctival vessel seemed somewhat enlarged 
in an area about two mm. away from the 
site of beta-ray therapy. A coronary attack 
prevented us from giving this patient addi- 
tional beta radiation at this time. 

When last examined on March 28, 1955, 
the conjunctiva in the region of the original 
lesions appeared to be normal and flat, al 
though slightly paler in color. The three 
lesions originally described no longer exist 
and conjunctival vessels are noted in the 
area, A few millimeters away from the site 
of therapy, a solitary larger conjunctival 
vessel is seen but there is no evidence of 


aneurysmal dilatations. It does not give the 
impression of a beginning satellite lesion. 


SUMMARY AND CONCLUSION 


The literature on hereditary hemorrhagic 
telangiectasis has been reviewed. Although 
repeated references are made by numerous 
authors concerning involvement of the con- 
junctiva, very few reports of cases have 
actually been made. There are apparently no 
references concerning treatment of the con- 
junctival aspects of the disease. 

X rays and radium have proven unsuc 
cessful in the treatment of nonconjunctival 
lesions because the radiation has often re- 
sulted in damage to the underlying tissues 
and predisposed the treated tissues to in- 
creased bleeding. For this reason it was 
decided to employ the Sr® beta applicator, 
since tissue damage should be less inasmuch 
as the applicator’s greatest efhciency is at 
one to two mm., the rep output decreasing to 
two to Il percent at three mm. The known 
radiosensitivity of the lesion, as well as its 
superficial nature, seemed to indicate that 
beta therapy would not only be effective but 
superior to other methods of treatment. In 
spite of the satisfactory results in our case, it 
might be wise to point out that not enough 
time has elapsed for thorough evaluation of 
this form of therapy. It is unfortunate that 
the extreme rarity of conjunctival cases pre- 
vents an extensive trial of this therapy. It 
would seem worth while for the otolaryn- 
gologist to consider a beta radiation to the 
nasal septum in cases of hemorrhagic telan 
giectasis coming to his attention. Perhaps the 
use of beta radiation might also be evaluated 
in some skin lesions, especially those of re- 
cent origin. 


238 West Wisconsin Avenue (3) 
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MINIATURE 

May 22, 1660 

by the time we came on board again, news 1s sent us that the king ts 
on shore; so my Lord fired all his guns round twice, and all the fleet 
after him, which in the end fell into disorder, which seemed very hand- 
some. The gun over against my cabin | fired myself to the king, which 
was the first time that he had been saluted by his own ships since this 
change ; but holding my head too much over the gun, | had almost spoiled 
my right eye. 


May 23, 1660 
The Doctor and | waked very merry, only my eye was very red and 
ill in the morning from yesterday's hurt. 


Diary of Samuel Pepys. 
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DIABETES MELLITUS 
WITH RELATIVE HYPEROPIA 


A CASE REPORT 


Morris Rosen, M.D. 
Philadelphia, Pennsylvania 


That diabetes can affect the eye is well 
known. One of the poorly understood effects 
is on the refraction of the eye. Duke-Elder' 
reports that he investigated 43 references on 
the subject and myopia followed a rise in 
the blood sugar with a rare tendency to hy- 
peropia. After discarding such explanations 
as change in the size of the eyeball, change 
im refractive index of the eye media, and 
change in accommodation, he cites a case of 
lIschnig’s in which a patient with unilateral 
aphakia showed changes in refraction only 
in the phakic eye when the blood sugar 
changed, This indicated that, in this case at 
least, the lens was the site of the change in 
refraction. 

Duke-llder suggested that, because of the 
diuresis and loss of solids in the urine asso- 
ciated with an elevation in the blood sugar, 
of the 
creased, causing imbibition of fluid by the 
lens cortex. By consequent increase in the 
curvature of the lens, myopia is encouraged. 


the osmotic pressure aqueous de- 


by decreasing the density of the cortex in 
relation to the nucleus of the lens, which does 
not partake in the absorption of fluid because 


of its sclerosis, the change at the zone of - 


discontinuity between the two parts of the 
lens ts greater and a ray of light passing 
through the lens will be deviated to a greater 
degree. This also tends to result in myopia. 
Walsh*® found that 21 percent of diabetics 
showed weakness. Duke- 
Kider states that accommodative changes are 
not important because most of the refractive 
changes in diabetes occur after the age of 40 
years, when accommodation is decreasing, 
that atropine does not affect the refraction, 
and that astigmatic changes are common. 


accommodative 


DeSchweinitz* mentioned that myopia was 
commonly seen in diabetes after the age of 
40 years but mentioned eight cases on record 
in which a transitory increase in hyperopia 
was observed. 


CASE REPORT 


This ts a brief report of one of the unusual 
results of diabetes, a relative hyperopia fol- 
lowing an increase in blood sugar. The pa- 
tient, a 42-year-old white man, had been 
myopic since childhood. He had had a coro- 
nary occlusion for which he had been hospi- 
talized about two years before he consulted 
me. At that time, no diabetes was discovered. 
His glasses were about five years old and 
were satisfactory until a week or two before 
his first visit when he noted that his distant 
vision was poor. He was taking 14 units of 
insulin daily and his blood sugar (four days 
ago) was 150 mm. per ce. 

The vision was: ©.D., 6/60 corrected to 


6/60 with a —5.25D. sph. — —O.5D. cyl. ax. 
140° ; O.S., 6/60 corrected to 6/60-+ 1 witha 
—5.5D. sph. — —0.5D. cyl. ax. 90°. On be- 


ing refracted, he was found to take O.D.: 
—3.0D. sph. — —0.5D. cyl. ax. 180° = 6/5; 
O.S., —3.0D. sph. — —O0.5D. cyl. ax. 45° 
= 6/5. 

Despite the fact that he understood that 
change in blood sugar would affect his re- 
fraction, he insisted on getting the new cor- 
rection because part of his duties was driving 
a truck and his vision with his present 
glasses was too poor for safety. He promised 
to co-operate with his family doctor in re- 
ducing his blood sugar. His next visit was 
six months later, at which time he stated that 


his blood sugar was now normal and that he 
did not see well with his new glasses. A 
check showed that he had 6/21 vision in 
each eye with his new glasses, whereas he 
saw 6/6 or better with each eye with his old 
glasses. 
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DISCUSSION 


If we agree that the seat of the refractive 
change in diabetes 1s in the lens, one explana- 
tion for the occasional hyperopic result with 
rise in the blood sugar may be that the nu- 
cleus engages in hydration as well as the 
cortex of the lens in these cases. This would 
make the entire lens more uniform in density 
and there would be less refraction of a ray 
of light at the zone of discontinuity between 
and cortex and the nucleus. 

Another explanation may be that the hy- 


peropic changes may be due to the accommo- 
dative weakness which Walsh stated oc- 
curred in 21 percent of diabetics. While ac- 
commodation decreases with age, at 40 years 
a person would expect to have about 4.5 
diopters of accommodation to be decreased 
by accommodative weakness, causing a hy- 
peropic change. These changes are not the 
usual conditions one finds in diabetes, and 
therefore myopia occurs much more fre- 
quently than hyperopia. 


744 Ritner Street (48). 
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FORCEPS FOR 
CORNEOSCLERAL SUTURES* 


ANTHONY Ambrose, M.D. 
Newark, New Jersey 


This new forceps (fig. 1) is designed for 
inserting the corneal side of the postplaced 
corneoscleral suture. The lower blade ts 
smooth and without teeth. The upper blade 
has an U-shaped tip, each arm being one-mm. 
wide and the open space one-mm, wide. 
Under each arm is a single sharp tooth 
which fixes the corneal lip. Since the under 
blade is smooth, the corneal endothelium 1s 
not subjected to trauma. This solid blade 
flattens out the cornea and the needle is 
passed through easily without the cornea 
buckling up. 


Fig. 1 (Ambrose). Forceps for corneoscleral 
sutures. 
* Made by the Storz Instrument Company, Saint 
Louis, Missouri. 


My technique is as follows: 

Leaving the needle in place, the forceps is 
handed to my assistant who is ready with a 
Castroviejo forceps or other commonly used 
bipronged instrument. With this I grasp the 
scleral edge of the wound through which | 
pass the needle without first pulling it en- 
tirely out of the cornea. 

15 Washington Street (2) 


A DEVICE FOR OBTAINING 
ADEQUATE AIRWAY IN 
EYE SURGERY* 

Max M. Kutvin, 


Miami, Florida 


The problem of proper ventilation for 
the patient during surgery seems to have been 
given very little thought in the eagerness of 
the surgeon to carry out a meticulous and 
carefully planned surgical technique. Recent- 
ly, one of our operating room nurses picked 
up a wire basket, the kind used in labora- 


— 


*From the Veterans Administration Hospital, 
Coral Gables, Florida. 

* Chief, Ophthalmology and Otolaryngology Sec- 
tion. 


Fig. 1 (Kulvin). The wire hasket is tucked up 
against the patient's chin after draping. 


tories to store test tubes, and asked if this 
would help to provide proper ventilation. On 
our next case we used this contrivance with 
success, There has been no further difficulty 
with aeration during surgery. ligures | to 3 
show the manner in which these baskets 
are used, After the patient ts draped, the 


Fig. 2 (Kulvin). The end of the basket is 


left uncovered. 


Fig. 3 (Kulvin). Front view. 
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wire basket is tucked up against the chin of 
the patient (fig. 1) The eye-drape is folded 
over the face and onto the wire basket in 
such a manner that it leaves the end un- 
covered but anchors the drapes to the basket 
and to the drapes on the body (fig. 2). The 
instrument tray, if it is placed over the oper- 
ating table, is placed up against the open end 
of the basket. Figure 3 demonstrates the 
airway as seen from below. 


1881 SW. 36th Court (34). 


Acknowledgment is made to Mrs. Everett for 
suggesting the basket, and to Mrs. Pitz, and Mr. 
A. Weinberg, medical photographer, for their help. 

Since this paper was submitted for publication, 
a similar device has been noted in Marshall: De- 
tachment of the Retina. London, Oxford Univer- 
sity Press, 1936, p. 351. 


GROOVED MARKING CALIPERS 
FOR OCULAR SURGERY* 


Conrap Berens, M.D. 
New York 


A grooved marking caliper has proven 
satisfactory in surgery of the extraocular 
muscles, retinal separation, scleral resection, 
and other ocular procedures where accurate 
marking for surgery is essential. 

The grooved marking calipers (fig. 1) 
has a set screw which permits a separation 


Fig. 1 (Berens). Grooved marking calipers with a 
separation of from one to 20 mm. 


* Aided by a grant from the Ophthalmological 
Foundation, Inc., and the Department of Research 
of the New York Association for the Blind. Made 
by the Storz Instrument Company, Saint Louis, 
Missouri. 
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of the blades of from one to 20 mm.,, as 
measured on both sides of the rule. 

The blades of the calipers are curved to 
a 45-degree angle, and when applied to the 
eyeball permits the surgeon to have an un- 
obstructed view of the operative field. 

The inner aspect of the curved tips of the 
calipers is grooved for holding the marking 
fluid (methylene blue, India ink, and so 
forth). Before applying the calipers to the 


eyeball, the tips are dipped in the marking 
fluid. 

The marking calipers are useful in per- 
forming retroplacements of the extraocular 
muscles,":* and in marking the sclera for the 
proposed application of electrolysis® or dia- 
thermy in operations for retinal separation, 
as well as for cycloelectrolysis* and cyclo- 
diathermy. 

708 Park Avenue. 
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FIELD SCREENING TEST 


James Mives O’Brien, M.D. 
Bridgeport, Connecticut 


A set of visual field cards has been de- 
signed for use with a hand stere scope.* The 
range and scope of these cards is of limited 
but definite value when properly employed. 
The requirements are visual acuity of at least 
20/70 in either eye and binocular vision of 
at least first grade (simultaneous macular 
perception ). 

The main purpose of these cards is in 
screening field defects, especially central 
scotomas such as are found in early multi- 
ple sclerosis. 

Supplied with the cards is a small text 
outlining general instructions as to their use. 
I have used these cards in working with new- 
rosurgeons and neurologists during the past 
three years. They have been of value espe- 
cially when examining hospitalized patients. 

lusion ig checked by means of the large 
“bird in cage” card. The remaining cards 
cover central scotomas and manifest an- 
opsias. The test is intended as a rapid sereen- 


* The entire field screening kit is supplied at 
nominal cost by the Keystone View Company of 
Meadville, Pennsylvania. 


Fig. 1 (O’Brien). Equipment for 
held screening tests. 


Fig. 2 (O’Brien). Visual field cards. 


ing method and is not meant to supplant 
perimetry as such. 
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Abstracts of papers presented before the East-Central Section of the Association 
for Research in Ophthalmology 


Toronto, Ontario, January 9, 1956 


V. Evererr Kinsey, Pa.D., Detroit, Section Secretary 


Glia of the human optic nerve under nor- 


mal and pathologic conditions. J. Reimer 

Wolter, M.D., University of Michigan, 

Ann Arbor. 

With the improved silver-carbonate tech- 
nique of del Rio Hortega it was possible to 
demonstrate in the human optic nerve an 
elaborate system of astroglia which supports 
the nerve fibers and surrounds the blood 
vessels in a manner peculiar to the central 
nervous system, There is also typical oligo- 
dendroglia and microglia. 

It was also possible to observe the patho- 
logic reactions of the astroglia, the oligo- 
dendroglia, and the microglia of the human 
optic nerve in various disorders of the eye 
and the brain and in tumors of the optic 
nerve, The main phases of the nonspecific re- 
actions of the astroglia are: swelling and 
hypertrophy, proliferation, scar formation, 
degeneration and complete destruction, Fol- 
lowing severe acute or chronic damage, com- 
plete break-down of all nervous and glial tis- 
sue of the optic nerve may result in replace- 
ment of both by a dense scar of connective 
tissue. The microglia of the optic nerve is of 
mesodermal origin, has phagocytic functions 
and forms fat-loaded “gittercells” (granular 
compound corpuscles) under many patho- 
logic conditions. Typical tumors of the optic 
nerve are those built by primitive astrocytes 
or oligodendrocytes, 


Diurnal changes in eosinophil count com- 
pared with those in intraocular pres- 
sure, tonographic values, and aqueous 
veins. Amerigo Cambiaggi, M.D., W. M. 
Spurgeon, Ph.D., and Richarda Spurgeon, 


684 


M.A., Department of Ophthalmology, Col- 

lege of Medicine, University of Cincinnati. 

Our objectives were to evaluate Stepanik’s 
hypothesis of a hypophysical regulation of 
intraocular pressure of glaucomatous eyes, 
based on his findings of an inverse relation 
between eye pressure and eosinophil count ; 
to compare, as did Stepanik, diurnal varia- 
tions of eosinophil count with those of aque- 
ous humor production and facility of outflow, 
and to study the appearance of the aqueous 
veins, 

Statistical analysis of our data, obtained 
on 35 glaucomatous and 14 normal eyes, 


showed that our subjects fall into two 


groups: (1) those with significantly high 
correlation between eosinophil count and in- 
traocular pressure, and (II) those with a 
correlation coefficient not significantly dif- 
ferent from zero. Six of the glaucomatous 
eyes and none of the normal eyes fell into 
Group I. 

Production and facility of outflow of 
aqueous humor did not show any correla- 
tion with eosinophil count in the normal sub- 
jects, except in one which had a significant 
but positive correlation for the outflow. 

The tonographic values showed no correla- 
tion with eosinophil count in the glaucoma- 
tous patients, except that in two the facility 
and in one the production were correlated. 

None of the normal eyes showed a relation 
between appearance of the aqueous veins 
on one hand, and eosinophil count and intra- 
ocular pressure on the other hand; how- 
ever, such a relation was found in six of the 
30 glaucomatous eves in which the aqueous 
veins were studied. 
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It is possible that the diencephalon-hypo- 
physeal region influences the intraocular 
pressure in certain cases of chromic simple 
glaucoma (our Group |). From our data it 
is not possible to explain what might be the 
mechanism of this influence. We can exclude 
the assumption that ACTH influences the 
ocular tension directly and the possibility that 
the facility of outflow of aqueous humor ts 
primarily affected by the diencephalon-hypo- 
physeal region. 


A critical evaluation of color perimetry. 
Myles M. Berk, M.D., University of 
Pittsburgh and Eye and Ear Hospital. 
The purpose of this experiment was to 

evaluate color as a critical factor in perimetry 
and to learn whether the absolute energy, in- 
dependent of color, determines field size. A 
total of 150 central field examinations were 
performed with white, green, blue, and red 
test objects. The subjects tested were adults 
without color deficient vision or other ocular 
abnormalities. 

A lighting system with a dimming control 
for fluorescent lamps was adapted to light 
the two-meter tangent screen. The energies 
of the fluorescent lamps with and without 
gelatin filters of red, green, and blue were 
determined with a thermopile. The energy 
values of the colors and the white light were 
set to be equal at 39 microwatts per square 
foot (equivalent to 12.5 foot-candles white 
light), so that the energies from white, blue, 
red, and green were equal, 

Four field studies were made at each sit- 
ting, and one eye was tested at each visit. 
The first field was discarded, as it was 
found that this was always smaller than the 
ensuing field. The second, third, and fourth 
fields consisted of a color, a white of equal 
energy to the color, and a bright white field. 
The bright white light was the amount of 
light behind the filter necessary to transmit 
the color. The perception of an object rather 


than the discrimination of color was used as 
an end-point, 
The use of colored and white lights of 


equal energies, showed the peripheral field 
size with green and blue light to be equal. 
The bright white light gave a consistently 
larger field, and the white lights of equal 
energy gave fields that were of the same size 
as those done with blue and green light. Red 
held examinations gave inconsistent results, 
but generally smaller field size than the blue 
or green. This inconsistency with red light 
is thought to be due to the difficulty of stand- 
ardizing red light. 

It was concluded that the energy of blue 
or green light determines the field size, rather 
than the color of the light, if the discrimina- 
tion of an object rather than the discrimina 
tion of a color is used as an end-point, The 
bright white light caused the field size to be 
significantly enlarged as would be expected 
if energy rather than color determined field 
size, 

Since color was the only variable, the con- 
clusion drawn was that, under blue and green 
light, the color has no effect on field size. 
The decrease in field size induced by color 
with standard testing procedures is due to 
the decrease in light intensity. If this de 
crease is eliminated the field size will be the 
same whether colored or white lights are 
used, 


The effect of epinephrine upon the rabbit 
electroretinogram. A. LD. Ruedemann, Jr., 
M.D., Kresge Eye Institute, Detroit, and 
W. K. Noell, M.D., USAF School of 
Aviation Medicine, Randolph Field, Texas. 
In this paper the effect of systemic ept- 

nephrine upon the rabbit electroretinogram 

was determined. 

Six female rabbits, four albino and two 
pigmented, were tested, utilizing A.C, and 
L).C. amplihers with simultaneous recording 
of electroretinogram, electroencephalogram, 
and electrocardiogram. The changes which 
epinephrine produced were mainly upon the 
slow wave phase of the electroretinogram and 
the D.C. potential across the eye. The slow 
wave phase ts the c-wave, 

Fast components, a- and b-waves, and d- 
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wave were primarily unaffected even in large 
doses (one mg.). The changes were classi- 
fied into two types according to their effect 
upon c-wave amplitude, for example, “low 
dose” effect and “high dose” effect. 

“Low dose” effect was obtained with intra- 
venous injection of 0.01 or 0.1 mg, and re- 
sulted in an imecrease in c-wave amplitude 
reaching a peak in five minutes and lasting 
about 30 minutes. This effect was similar to 
that which Therman obtained with the frog. 

“High dose” effect was obtained with dos- 
age of 1.0 mg. intravenously. The amplitude 
of the c-wave diminished for nearly two min- 
utes, at which time the c-wave was righted by 
a polarity reversed potential which lasted 
three to five minutes, 

The effects obtained were not varied by 
length or intensity of stimulus. 

The question of vascular effect of epi- 
nephrine was answered by (1) increased in- 
traocular pressure, (2) air embolism causing 
cardiac arrest, (3) hypoxia from low oxy- 
gen concentration. In all three the c-wave 
amplitude diminished without being reversed. 

The work of Noell would indicate that the 
c-wave has its origin in the area of the pig 
ment epithelium and consists of two phases ; 
the “active” phase caused by “active’’ trans- 
fer of ions across the pigment epithelium, 
and a “passive” phase caused by the physico- 
chemical membrane effect of the tissues sur 
rounding the retina. 

It was concluded that the “low dose” ef- 
fect of epinephrine temporarily stimulated 
the “active” transfer of ions while the “high 
dose” effect appeared to abolish directly the 
active phase of the c-wave for a short period 
of time. 


Current research on the culture of lenses. 
Carl Wachtl, Ph.D., and V. Everett Kin- 
sey, Vh.D., Kresge lye Institute, Detroit. 
Media were tested as to their adequacy for 

maintaining a normal number of epithelial 

cells of the lens in mitosis, Attention was 
directed toward the identification of those 
substances which were necessary to maintain 


normal cell division and the elimination of 
those substances from the media which either 
inhibited mitosis or caused abnormal appear- 
ance of the nuclet. 

It was found that the addition of Tween 
in small concentration did not cause the ab- 
normal appearance of nuclei as observed 
when a commercially available medium was 
used, The addition of fat-soluble vitamins to 
the KEI medium did not increase the num- 
ber of cells undergoing mitosis. 

By excluding some nucleosides from the 
KEI medium as described in earlier reports, 
and by substituting glutamine for glutaric 
acid, a medium resulted which in preliminary 
experiments supported normal cellular and 
metabolic activities of the lens for 18 
hours, if the medium was replaced with fresh 
solution after nine hours. 

Omission of all of the nonessential amino 
acids except cysteine, resulted in a lessening 
in the number of cells in mitosis, This indi- 
cates that at least in our medium, one or 
more of these amino acids are necessary for 
the support of mitosis in the lens epithelium. 


Relation of luminance and duration of the 
visual stimulus: II. The human electro- 
retinogram. Matthew Alpern, University 
of Michigan, Ann Arbor, and John J. 
Faris, Colorado A & M College, Fort 
Collins. 

Measurements of the electroretinogram re- 
sponses to a 7.5 degree centrally fixed white 
stimulus by the dilated, dark-adapted eye of 
one human observer are reported for a range 
of flash durations ( five to 143 m.sec.) and lu- 
minances (2.61 (10)* to 2.61 (10)* tro- 
lands). The apparatus has been previously 
described.’ For high intensities the b-wave 
response to a flash longer than the action 
time is less than the response at the action 
time. For high intensities the a-wave response 
to a long flash is the same as the response at 
the action time. Thus the b-wave data com- 
pare to psychophysical data but the a-wave 


1. Alpern, M., and Faris, J. J.: J. Optical Soe. 
Am., 44:74-79, 1954. 
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data do not. The results are analyzed im 
terms of photochemical models* of the photo- 
receptors and for their implications for a 
theory of metacontrast.’ If these psycho- 
physical and electroretinogram results are to 
be explained as special examples of metacon 
trast then the data imply that the region of 
interaction in metacontrast 1s the synapse of 
the visual cells. 


Radio-iodine studies on tears, aqueous, 
vitreous and lens. Irving Shapiro, M.D., 
and Arthur Solari, M.S., University of 
Michigan, Ann Arbor. 

There is an increasing use of radio-rodine 
in the diagnosts and the treatment of thyrond 
(isease. It was felt that it would be worth 
while to study the amount of radio-todine 
found in various ocular structures of mdi 
viduals receiving radio-iodine in an effort to 
determine more regarding the physiology of 
the structures concerned, and to determine 
if enough radiation was being directed at 
these ocular areas to cause future ditheulty, 

The study of tears in patients receiving 
canceracidal doses of racdio-1odine suggests 
that there is insufficient radiation present to 
preclude corneal damage. Furthermore the 
studies suggest that iodine is not selectively 
secreted im the tears but directly reflects 
blood levels. It is felt that 1odine blood levels 
may be adequately followed in a patient by 
measuring tear levels and thus avoid multi 
ple venapunctures which are presently done. 
The simple method of measurement of tear 
levels utilizes Schirmer’s technique. 

Studies are now im progress to determine 
aqueous, vitreous, and lens radio-todine levels 
both in man and animals with particular yiew 
to finding if radiation cataract is a real hazard 
in persons receiving radio-lodine, 


The effect of hyaluronidase on the vis- 
cosity of cattle aqueous humor. |. A. 


2. Wulff, V. J.. Fry, W. J., and Linde, F. A.: 
‘ell. & Comp. Physiol., 45 :247-264, 1955. 


3. Alpern, M.: J. Optical Soc. Am., 43 :648-657, 


Beswick, M.D., and Clement McCulloch, 

M.D., Toronto, Ontario, 

This study is a sequel to that of Barany 
(1954) in which the rate of outflow of enu- 
cleated cattle eyes was increased by the addt- 
tion of hyaluronidase to the perfusing fluid. 
He postulated a hyaluronidase-sensitive bar- 
rier at the angle of the anterior chamber. It 
was thought that Barany’s observation might 
be due to the action of hyaluronidase on 
residual hyaluronic acid normally present im 
aqueous humor ; or to a wetting action of the 
hyaluronidase solution, permitting a more 
rapid flow through the angular barrier. 

An Ostwald viscosimeter pipette was used 
to make viscosity determinations on pooled 
cattle aqueous and on various control fluids, 
To each of these thuids hyaluronidase and a 
strong detergent solution were added in sepa- 
rate experiments, and the effect of each addi- 
tive on the viscosity of the fluid was noted. 

The following observations were made: 

l. Hyaluronidase reduced the viscosity of 
vitreous solution, and of aqueous humor 
from stored eyes, but had no effect on the vis- 
cr sity of other fluids tested, 

2. The addition of detergent solution pro- 
duced no change in the viscosity of any of the 
fluids. 

It was concluded that: 

1. Barany’s observations were not due to 
the enzymatic action of hyaluronidase on 
fresh aqueous humor; nor would a wetting 
action by the hyaluronidase solution explain 
his results, 

2. Postmortem changes in cattle eyes per- 
mit the passage of hyaluromic acid from the 
vitreous to the aqueous humor. 

The possibility is suggested that Barany’s 
results might have been due to an analogous 
movement of hyaluronic acid from the pos- 
terior to the anterior segment of the eye. It ts 
not known whether a similar movement can 
take place in the living human. 


The effect of exposure to violet and ultra- 
violet radiation on the absolute thresh- 
old for white light. |. ©. Ogilvie, Ph.D., 


1954 
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P, J. Foley, M. A. and A. M. Crabb, M.D., 

Toronto, Ontario. 

Subjects were dark adapted and then 
adapted to ultraviolet radiation for three 
minutes. Their absolute thresholds were 
measured, The procedure was repeated, re- 
placing the ultraviolet source by a violet one 
of approximately equal brightness. It was 
found that the ultraviolet source increased 
the absolute threshold to white light more 
than did the violet source in five of the seven 
subjects. 


The structures responsible for action po- 
tential spikes in the frog’s retina. Leo E. 
Lipetz, ’h.D., Columbus, Ohio. 

Spike action potentials were picked up 
from isolated frog retina by means of micro- 
electrodes, Vital staining of the retina with 
methylene blue permitted simultaneous mi- 
croscopic observation of the various types of 
retinal cells which were in contact with the 
microelectrode, Only when a microelectrode 
was in contact with the ganglion cell bodies 
were spike action potentials detected, 


The effects of a ganglionic-blocking drug, 
pentapyrrolidinium, on ocular fluid dy- 
namics. David A. Rosen, M.D., Kingston, 
Ontario. 

Ventapyrrolidimium ( Ansolysen) is a drug 
with a nonselective blocking action on trans- 
mission in autonomic ganglia, The expert- 
ments reported in this presentation indicate 
several effects of this drug on ocular fluid 
dynamics : 

1. An inhibition of the fall in ocular pres- 
sure in the contralateral eye normally ob- 
served during tonography. 

2. An inhibition of the rate of aqueous 
flow as calculated from tonographic tracings. 

3. A flattening of the diurnal tension fluc- 
tuation curves in about 50 percent of the 
CASES. 

These data indicate a significant influence 
of autonomic blockade on the production and 
elimination of intraocular fluid, 


The effect of nutritional supplements on 
galactose cataracts. John W. Patterson, 
M.D., Cleveland, Ohio. 


When rats are fed a diet containing suf- 
ficient galactose, cataracts develop. The rate 
at which cataracts develop is proportional to 
the galactosemia. The importance of the high 
blood sugar in the production of cataracts is 
inclicated by the fact that the lowering of the 
blood sugar with phlorizin will delay or pre- 
vent cataracts. That the high level of galac- 
tose produces cataracts by acting on the eye 
is indicated by the correlation between the 
development of cataracts and the blood sup- 
ply to the eye. The galactose acts on the eye 
to produce a localized nutritional deficiency 
which can be reversed by adequately supple- 
menting the galactose diet. It has been possi- 
ble to determine the effective constituents in 
the diet and from the nature of these sub- 
stances to draw certain inferences regarding 
the mechanism by which galactose cataracts 
are produced, These studies also provide in- 
formation regarding the biochemical mech- 
anisms by which the normal lens obtains its 
energy. The findings are consistent with a 
system in which the glycolytic and tricar- 
boxylic acid cycle pathways are functional. 


Oxidative phosphorylation in ciliary proc- 
esses. Morton 8B. Waitzman, M.S., Ph.D. 
and Elmer J. Ballintine, M.D., Cleveland, 
Ohio. 

It has been known for several years that 
the ciliary epithelium contains dehydrogen- 
ases and the cytochrome system capable of 
oxidizing dicarboxylic acids with molecular 
oxygen. The ciliary process stroma lacks the 
cytochrome system. This separation of meta- 
bolic systems by a membrane capable of be- 
ing oxidized and reduced is thought to be 
the fundamental anatomic arrangement re- 
sponsible for the production of an excess of 
bicarbonate tons in the aqueous humor. 

Certain cyanine and Styrylquinoline dyes, 
in high enough concentration, inhibit the 
cytochrome oxidase system. After intraca- 
rotid injection of appropriate amounts into 
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albino rabbits, these dyes concentrate in 
ciliary epithelium where they inhibit the 
oxygen consumption of the ciliary process in 
about 50 percent of the animals. In all treated 
eyes, the intraocular pressure was lowered, 
even though the oxygen consumption was 
normal. It was concluded that the dyes were 
lowering the intraocular pressure by a mech- 
anism different from, or in addition to, their 
direct effect on the cytochrome system. The 
demonstration that these dyes in lower con- 
centration uncouple oxidation from phos- 
phorylation suggested that oxidative phos- 
phorylation might be involved in the observed 
lowering of intraocular pressure. Therefore, 
methods were developed for the measure- 
ment of oxidative phosphorylation of ciliary 
processes, 

The presence of endogenous adenine nu- 
cleotide and orthophosphate in the tissues 
was demonstrated by paper chromotographic 
separation of concentrated protein-free 
supernatants. 

Oxidative phosphorylation in homogenates 
of pigmented ciliary processes, liver and 
renal cortex, was measured using a modifi- 
cation of the method of Krebs et al. 
(Biochem. J., 54:107, 1953), in which the 
rate of appearance of radioactive phosphorus 
in adenine nucleotides was determined. 

The experiments indicate that oxidative 
phosphorylation enzyme systems are active 
in the approximate order of magnitudes of 
8:5:1 in rabbit liver, rabbit renal cortical and 
hog pigmented ciliary processes, respectively. 
A similar order was observed for O, uptake. 
Phosphorylation quotients were in the order 
of 2, 2 and 3, respectively. 

When the homogenates were incubated 
under certain conditions, orthophosphate ac- 
cumulated. These conditions were: (1) ad- 
dition of Styrylquinoline dye #863 to the 
liver, kidney, and pigmented processes sys- 
tems; (2) homogenizing the tissues with the 
Waring blender; (3) using nonpigmented 
ciliary processes from albino rabbits. 

This accumulation of orthophosphate ap- 
pears to be a result of imbalance in the phos- 


phorylating and phosphorolytic enzyme sys- 
tems, such that the latter system predomi- 
nates either because of inhibition, destruc. 
tion, or subthreshold concentrations of the 
former system, or because of a potentiation 
of phosphorolysis. 

As a result of the orthophosphate accumu- 
lation the calculation of Krebs and of Bartley 
and Weber for finding turnover rates could 
not be applied. When equations were derived 
that could be solved for the rates of phos- 
phorolysis and phosphorylation, the solution 
depended on small differences between larger 
numbers representing specific activity of the 
adenine nucleotides and the orthophosphate. 
Small errors in B-emission counting, there- 
fore, may cause large errors in the calculated 
rates. Attempts to increase the precision of 
counting and investigation of the role of 
ADP and AMP in the reaction complex are 
now being undertaken. 


On the presence of condensing enzyme in 
mammalian lens. Irene Karkas, M.A., 
and Albert Potts, M.D., Cleveland, Ohio. 


The exact pathway by means of which 
the lens attains its energy production is still 
open to question. There is particular doubt 
about whether the avascular lens in its me 
dium of aqueous humor has an adequate 
oxygen supply to operate a tricarboxylic acid 
cycle type metabolism. Evidence both for 
and against such a mechanism has been pub- 
lished in the past. One contribution to the 
controversy can be made by demonstrating 
the presence or absence of the enzymes nec 
essary to carry on such a system. Some years 
ago Ely demonstrated the action of lens on 
a number of typical tricarboxylic acid cycle 
substrates. However, there was no demon 
stration of the presence of the condensing 
enzyme. This enzyme, which condenses a 4-C 
particle with a 2-C particle to create a 6-C 
tricarboxylic acid and reinitiate the cycle, 
is the focal point for the tricarboxylie acid 
cycle and essential for its operation. Using 
the sensitive method of Natelson et al. for 
determination of citrate, we have been able 
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to demonstrate the condensation of oxalo- 
acetic acid with acetyl coenzyme A to form 
citrate, catalyzed by lens. Whereas this does 
not conclusively prove that the tricarboxylic 
acid cycle is utilized in the metabolism in the 
lens, it does demonstrate in conjunction with 
the work of Ely that all the necessary enzy- 
mic components are present for such a system 
to operate. 


On the ophthalmotonic consensual reac- 
tion and its relationship to aqueous dy- 
namics. Prijot, M.D., and How- 
ard H. Stone, M.D., Wilmer Ophthal- 
mological Institute of The Johns Hopkins 
University and Hospital, Baltimore, Mary- 
land. 

The purpose of this study was three-fold: 
(1) To re-examine the ophthalmotonic con- 
sensual reaction in humans and rabbits; 
(2) to explore some of the factors involved 
in the mechanisms of this reaction; (3) to 
study pharmacologic agents which might 
alter the ophthalmotonic consensual reaction. 
Seventy normal human subjects and 73 rab- 
bits were studied. 

The conclusions were: (1) When clinical 
tonography is performed on a pair of hu- 
man eyes, the second eye usually shows a 
lower initial intraocular pressure (Po) than 
does the first. (2) With respect to rabbits it 
was established that after compression of 
one eye the intraocular pressure in the other 
fell. This fall was associated with a reduced 
flow of aqueous humor and a normal coefh- 
cient of the facility of outflow, a normal epi 
scleral venous pressure and normal ocular 
rigidity. (3) No fall in intraocular pressure 
and no reduction of flow in the second eye 
were observed when the animals were sys 
temically atropinized, This finding suggests 
that the parasympathetic nervous system may 
participate in the ophthalmotonic consensual 
reaction. 

Measurements of aqueous outflow in 
enucleated eyes. Edward W. Purnell, 
A.B., Carlton B. Melton, Ph.D., and El- 


lott ©. Adams, (’h.D., Western Reserve 

University, Cleveland, Ohio. 

In order to study the characteristics of 
aqueous outflow in the absence of aqueous 
production, vascular changes, and extraocu- 
lar influences, experiments were performed 
on enucleated cat eyes. The amount of infu- 
sion fluid required to maintain the eye at a 
constant pressure was measured by a spe- 
cially designed flowmeter, which served both 
as a constant level reservoir and as a varia- 
arm of a modified 
Wheatstone bridge. Pressure was simultane- 


ble resistance in one 
ously recorded by means of an electronic 
monometer. Some eyes were brought to ex- 
perimental pressure by way of the anterior 
chamber, others by way of the vitreous com- 
partment. 

With this system the apparent rate of out- 
flow increased with time after cannulation; 
the change appeared to be less marked in 
eyes brought to experimental pressure by 
way of the vitreous compartment. 

Measurements from the anterior chamber 
showed that electrical stimulation of the au- 
tonomic nerve supply caused a transient in- 
crease in intraocular pressure, and a reflux 
of infusion fluid back through the flowmeter, 
presumable because of a decrease in ocular 
volume. In some eyes there were changes 
either in outflow through the anterior cham- 
ber during stimulation, or in ocular volume 
following it. Experimental procedures to 
separate volume changes from changes in 
resistance to outflow are being investigated. 

It was also demonstrated in eyes brought 
to pressure by way of the anterior chamber 
that cause an 
increase in capacity of the vitreous compart- 
ment, accompanied by a diminution in the 
size of the anterior chamber, This, the au 
thors feel, can be explained by forward 


electrical stimulation could 


movement of the lens to a more physiologic 
position, assisted perhaps by an alteration in 
zonular tension during stimulation. 


It seems most probable that these pressure 
volume effects are mediated through the 
ciliary muscle ; and that in vivo, they may be 


as important as local vascular changes in 
explaining pressure rises seen during stimu- 
lation of autonomic pathways. 


Eye movements in an adult with cerebral 
hemispherectomy for tumor. David Volk 
and Jan H. Bruell, Cleveland Heights, 
Ohio, 


A 39-year-old man developed a malignant 
tumor in the right cerebral hemisphere, A 
right hemispherectomy was done. The inet- 
sion extended through the corpus callosum. 
The globus pallidus, putamen, and caudate 
nucleus were removed, as well as a consider- 
able portion of the thalamus. All that re- 
mained was the medial thalamus and brain- 
stem. 

The patient made a remarkable recovery 
and survived five months, at which time 
regrowth of the tumor caused his death. 
Postoperatively he was found to have supe- 
rior intelligence (verbal I.Q. of 125), and 
was completely lucid and co-operative. Five 
weeks prior to his death, numerous visual 
function tests were performed. Among the 
results obtained were normal voluntary gaze 
in all directions, and normal convergence. 
When the patient was placed in a completely 
darkened room and asked to look straight 
ahead, the head would turn 25 degrees 
towards the side opposite the hemispherec- 
tomy, the eyes remaining in the primary 
position with respect to the head. If, in the 
darkened room, an assistant, held the patient's 
head in the straight forward position, the 
eyes would turn 25 degrees towards the side 
opposite the hemispherectomy. 


The clinical relation between uveitis and 
acute upper respiratory infection. James 
(y. Fowler, M.D., Buffalo, New York. 

A review of 156 attacks in 124 consecutive 
cases of uveitis seen in private practice 
showed the etiologic factors to be as follows: 
focal infection 29 percent, tuberculosis 6.5 
percent, arthritis 5.6 percent, syphilis 48 
percent, gonorrhea 3.2 percent, virus infec- 
tion (severe bilateral cases) 3.2 percent, dia- 
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betes 2.4 percent, sarcoid O.8 percent, metas- 
tatic O.8 percent, and undetermined 46.8 per- 
cent. Of the 156 attacks 31.4 percent were 
preceded or accompanied by acute upper 
respiratory infection. The diagnosis of focal 
infection must be a presumptive diagnosis in 
most cases and the same can be said of tuber- 
culosis and lues. No case of brucellosis was 
encountered, Comparison of these etiologic 
factors with those published by Gifford in 
1930 shows a decrease in lues and tuberculo- 
sis and an increase in the number of un- 
knowns, The incidence of arthritis, gonor- 
rhea, and diabetes was about the same. Acute 
upper respiratory infection deserves more 
attention as an etiologic factor in uveitis. 
Iris atrophy after a mild attack of uveitis, 
and recurrences in the same eye similar to the 
recurrences of herpes labialis and dendritic 
ulcer, would point to direct invasion by a 
virus rather than allergy. New techniques in 
culturing aqueous humor might throw more 
light on this problem. 


Color photography through the slitlamp 
microscope. Jack H. Prince, Department 
of Ophthalmology, University Hospital, 
Columbus, Ohio. 

Color photography through the slitlamp 
microscope has always been difficult because 
most of the available light passes through the 
cornea and lens instead of being reflected 
back to the camera. A long exposure has 
therefore been necessary. Several workers 
have made successful pictures with exposures 
of the order of one second or more. This ts 
not useful with patients of low intelligence 
or poor fixation, or when the pupil is active. 
Instantaneous exposures of not less than one 
twenty-fifth of a second are essential. 

A Xenon gas lamp was adapted to a Haag 
Streit shtlamp, as desertbed by us, using the 
Zeiss Nordensen Retinal Camera (Arch. 
Ophth., 53:267, 1955), to produce Koda- 
chrome transparencies of high quality of the 
cornea, lens, iris, and sclera at speeds of one 


twenty-fifth second and less. New lenses are 
being computed to improve this quality and 
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it is hoped that eventually almost any patho- 
logic condition may be photographed at speed 
in color, 


A hand sorted punch card for eye research 
literature. Albert M. Potts, M.D., Cleve- 
land Ohio. 

Due to the geometrically expanding rate of 
appearance of publications in medical and 
allied fields, previous methods of informa- 
tion storage prove to be no longer adequate. 
The present paper describes the design and 
use of a hand sorted edge-punched card 
which makes stored information immediately 
available at any time after the information 
has been recorded. It is to be emphasized that 
no more information can be obtained from 
such a system than is put into it. However, 
with the increased volume of references 
necessary for writing scientific papers, re- 
views, or monographs, some such system will 
eventually become universally necessary. 
Suggestions for adaptation to specific appli- 
cations will be made during the presentation. 


Improved all-glass telescopic and micro- 
scopic spectacle lens. David Volk, Cleve- 
land, Ohio. 

The telescopic and microscopic units de- 
scribed are essentially Galilean telescopes, 
consisting of a positive objective lens and a 
negative eyepiece lens separated by air. The 
improvements over present telescopic specta- 
cle lenses consist in: 

1. No special mounting is necessary for the 
components. By using the proper base curves, 
the necessary refraction and separation of 
the optical elements of the telescope is ob- 
tained while the carrier portions of the two 
elements meet at an edge which can be in- 
serted into a standard plastic or metal frame. 

2. The nontelescopic carrier portion of the 
unit is visually useful allowing “visual field” 
surrounding the magnified image seen 
through the telescopic portion. 

3. The unit is relatively light in weight. 
The elimination of extra carriers for the 
lenses tends to decrease weight. 


4. The unit is cosmetically superior to any 
available telescopic spectacle. The appearance 
is similar to a cataract lens. 


Effects of polyethylene tubing to obstruct 
the chamber angle in rabbit eyes. Frank 
A. Vesey, M.D., Toledo, Ohio. 

No progress has been made so far to settle 
the differences between the mechanical and 
physiopathologic concepts concerning the 
origin of glaucoma. To decide the impor- 
tance of the structures of the chamber angle 
in the generation of increased intraocular 
pressure, it seemed that obstruction of the 
angle by purely mechanical means would 
prove or disprove the theories of mechanical 
concept. 

It has been considered that fine polyethy- 
lene tubing would be a suitable material for 
such obstruction. Animal tissues tolerate this 
foreign matter rather well and the gentle 
spring-action of the circularly bent straight 
tubing would be just enough to exert pres- 
sure and obstruct by bulk without compres- 
sion. Tubing of 0.6 and 0.9 mm. outside 
thickness was sterilized by soaking in 1 :1,000 
Zephiran solution and rinsing and soaking in 
sterile water. Three to 12-months-old ani- 
mals of mixed breed were used. 

A keratome incision five mm, long was 
made two to three mm. inside the limbus and 
parallel with it. The folded but not broken 
tubing was introduced between the iris and 
cornea and released to adapt itself into the 
chamber angle. The length of tubing was 
measured to match the entire circumference 
of the chamber angle. The released tubing was 
observed promptly creating an insert exactly 
conforming with the chamber angle. The 
corneal wound was closed by three to four 
fine black silk corneal sutures. Intraocular 
pressure was taken before and after opera- 
tion in both eyes, the second eye being used 
as control during the experiments. It was 
from here on recorded at irregular intervals, 
the animal being observed from three to 12 
months, then killed. The visible changes of 
the eyes were recorded and occasional color 
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photographs were taken during the course of 
experiments. Pathologic sections were pre- 
pared after killing of the animals. 

The most significant observation im all 
these experiments was the absolute lack of 
elevation of intraocular pressure at any time. 
The consistent finding was an immediate 
drop to zero or up to 4.0 mm. Hg immedt- 
ately following surgery. The pressure rose 
to 8.0-12.0 mm. in a few days and up to 
normal in one or two cases only. It remamed 
about half of normal in the majority of cases 
during the whole period of observation, 

An interesting observation was the de- 
velopment of a dark crimson ring of dense 
vascularization, two to three mm. wide, oc- 
cupying the periphery of the cornea and 
leaving the central part clear. This vascular 
ring developed in three to six days and 
cleared up in a few weeks. After this period 
the eyes looked and behaved entirely normal, 
in spite of the complete blocking of the whole 
of the chamber angle. 

These experiments seem to prove that ob- 
struction of the angle alone has nothing to do 
with increased intraocular pressure in rab- 
bits. 


Preliminary studies on the effect of Dia- 
mox on ascorbic-acid levels in aqueous 
humor. T. H. Hodgson, M.D., and 5. 
Hennighausen, B.A., Toronto. 

The carbonic anhydrase inhibitor, Diamox, 
was administered to rabbits intravenously 
and the effect on the concentration of ascor- 
bic acid in the aqueous humor noted at vart- 
ous time intervals. A sharp drop in the intra- 
ocular pressure was noted at the 15-minute 
interval and although the tension returned to 
normal in about one hour, there was no sig- 
nificant change in the ascorbic acid content in 
the aqueous humor up to two hours after the 
injection of Diamox. 


Experiences with APC infections in the 
summer of 1955. Frances Doane, B.S., 
A. J. Rhodes, M.D., and H. L. Ormsby, 
M.D., Toronto. 


Following the demonstration, in Toronto, 
earlier in 1955, of APC Type 3 virus in the 
conjunctival secretions of adult patients with 
keratoconjunctivitis, an intensive survey of 
children’s eye infections was made during 
the summer and fall of 1955. 

Kye washings were taken from over 50 pa- 
tients with acute follicular conjunctivitis, and 
isolation of APC viruses on Hela cells 
grown in roller tubes was successful from a 
number of these. Symptoms in children con- 
sisted of sore eyes, sore throat, fever, 
malaise, and muscle pains. Catarrhal otitis 
media was a common complication, The con- 
junctivitis occurred usually in one eye but 
frequently spread to the other after an inter- 
val of three to five days. Preauricular ade- 
nopathy could usually be elicited during the 
acute phase but was seldom prominent. Sub- 
maxillary and generalized adenopathy was 
occasionally observed. 

Corneal involvement was not seen in chil- 
dren but this could be due to the fact that it 
was seldom possible to get a follow-up ex- 
amination of children once they had re- 
covered. In adults, however, corneal opacities 
of the so-called “minor” type were frequently 
seen, and in some patients there was a moder- 
ate reduction in the visual acuity. 

Typing of isolated viruses revealed that 
some of these belonged to the APC Type 3. 
A number of strains were not neutralized by 
Type 3 antiserum. The epidemic therefore 
would appear to have been caused by more 
than one type of APC virus, 


Aqueous humor outflow: An experimental 
study using radiopaque materials: I. In- 
jection technique, response evoked, and 
demonstration of pathway of outflow. 
Bruce I. Cohan, B.S., Ann Arbor, Michi- 
gan. 

Because of the difficulties encountered in 
the use of particulate radiopaque substances 
in earlier studies of the pathway of outflow 
of aqueous humor, the present experiment 
employed three water-soluble, nonparticulate 


radiopaque compounds, 
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The injection technique used was a modt- 
heation of the method of Amsler and Verrey. 
Two 3O-gauge needles, attached to tubercu- 
lin syringes, were directed in an oblique, 
“sclera-splitting” course into the anterior 
chamber of anesthetized albino rabbits, After 
aspiration of 0.3 cc. of aqueous into one 
syringe, an identical volume of the racio- 
paque introduced from the 
second syringe. The control eyes underwent 


materials was 


the same procedure except that the radio 
paque material was not instilled. 

Both control and test groups responded lo 
the procedure with a transient rise in intra- 
ocular pressure as indicated by serial tonom- 
eter measurements. slitlamp examina- 
tion all cyes exhibited dilatation of the irts 
vasculature, iris edema, and aqueous flare. 
karly formation of posterior synechias was 
observed within a few hours after instillation 
of the radiopaque material in many of the 
test eyes. These synechias cleared completely 
without treatment within a few days to two 
weeks, a somewhat longer period than that 
required for disappearance of vessel dilata- 
tion and flare. Repeated instillations of the 
substances into the same eyes after recovery 
resulted in identical responses, Histologic 
examination of specimens taken at intervals 
varying from soon after imstillation of the 
materials to six weeks postinstillation failed 
to reveal the presence of any ocular foreign 


RESEARCH GRANTS AWARDED BY THE PU 


CALIFORNIA 
Los Angeles, University of California 
Crescitelli, F.: Comparative study of 
retinal pigments, $11,394.00; Irvine, S. R., 
and Selle, W. A.: Surgery of detached 
retina, $11,266.00; Lindsley, D. B.: Mech 
anism of and animal 
$20,835.00. 
San Francisco, University of Califorma 
Hogan, M. J.: Investigations on ocular 
toxoplasmosis, $9,367.00; Hogan, M. J.: 
Study of the action of lytic enzymes on the 
cornea, $8,968.00. 


vision m man 


substance, There was no histologic evidence 
of an active inflammatory process at any 
time. It 1s felt that both control and test eyes 
exhibited the iris-stroking response described 
by Duke-Elder and Duke-Elder, but that, in 
the slightly more responsive test group, 
there was probably a mild chemical iritis 
superimposed. 

Serial X-ray films of the eyes, undisturbed 
except for the instillation of the radiopaque 
media, were obtained by a relatively simple 
roentgenographic technique. 

They demonstrate the anatomy of the 
aqueous chamber including the minute struc- 
tures at the angle which are concerned with 
the outflow of aqueous humor. The earliest 
films chamber well 
filled with the radiopaque material ; the angle 
is Sharp. Moments later, a film of the same 
angle filling of the “cilioscleral 
sinus,” the rodent equivalent of the canal of 
Schlemm in higher mammals. A film exposed 
a short time later demonstrates roentgeno- 
graphically the outflow of radiopaque ma- 
terial through the aqueous veins. The veins 
are seen to begin just anterior to the angle 
and flare backward to the episcleral venous 


demonstrate anterior 


reveals 


meshwork where the contents are rapidly 
diluted with blood. In subsequent films there 
is filling of both the anterior and posterior 
chambers as a result of diffusion of the 
radiopaque substance behind the iris. 


BLIC HEALTH SERVICE DURING 1954* 


( OLORADO 


Denver, University of Colorado 
Thompson, R.: Local antibody produc- 
tion in the rabbit's cornea, $4,492.00. 


* During the fiscal year ending June 30, 1954, the 
Public Health Service awarded 2,855 research 
grants im the amount of $29,951,150.00. Three hun- 
dred of these grants were by the National Institute 
of Neurological Diseases and Blindness and 
$2,526,0353.00 was approved for payment. The im- 
formation herem was abstracted from Public 
Health Service Publication No. 423. Only grants 
appearing to be of specific interest to workers in 
ophthalmology have been listed. 
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(CONNECTICUT 


New Haven, Yale University 
Stone, L., S.: Regeneration of retina and 
lens, $10,000.00. 


District or COLUMBIA 


Washington, Georgetown University 
Patz, A.: Oxygen administration in 
retrolental fibroplasia, B-$11,539.00; C- 
$2,397.00. 


ILLINOIS 
Chicago 
Michael Reese Hospital 
Kagan, B. M.: Co-operative study on 
retrolental fibroplasia, $1,890.00. 


University of Chicago 

Polyak, S.: The vertebrate visual sys- 
tem, $6,642.00; Wright, F. H.: Co-opera- 
tive study on retrolental fibroplasia, 
$250.00. 


University of Illinois 
Stillerman, M. L.: Electroencephalo- 
graphic findings in strabismus, $2,381.00. 


INDIANA 


Bloomington, Indiana University 
Day, H. G.: Conversion of carotene to 


vitamin A, $6,015.00. 


Indianapolis, Indiana University 

Summers, W. A.: Growth requirements 
of Toxoplasma gondii, $3,564.00; Schlae- 
gel, T. F., Jr.: Electroencephalographic 
findings in strabismus, $1,000.00; Schlae- 
gel, T. F., Jr.: Conditioning in hysterical 
amblyopia, $6,316.00; Schlaegel, T. F., 
Jr.: Studies on toxoplasmic uveitis, 


$8,100.00, 


IOWA 


lowa City, State University of lowa 
Burian, H. M.: Electric responses of the 
human visual system, $17,334.00; Janes, 
R. G.: Diabetic cataract and vascular ab- 
normalities, $6,085.00. 


LOUISIANA 


New Orleans 

Louisiana State University 

Barber, A. N., and Ronstrom, G. N.: 
Development of the human visual pathway, 
$3,850.00. 
Southern Eye Bank 

Haik, G. M.: Co-operative study on 
retrolental fibroplasia, $9,150.00. 
Tulane University 

Allen, ]. H.: Ocular involvement in vis- 
ceral Larva migrans, $8,788.00. 


MARYLAND 


Baltimore, Johns Hopkins University 

Friedenwald, J. S.: Study of diabetic 
retinopathy, $18,000.00; Friedenwald, ]. 
S.: Enzymatic histochemical studies on 
ocular tissues, $8,775.00; Kuffler, S. W.: 
Physiology of the visual system, 
$17,361.00; Woods, A. C.: Etiology and 
treatment of uveitis, $12,528.00. 


MASSACHUSETTS 


Boston 
Boston Lying-in Hospital 
Smith, C. A., and King, M. J.: Coopera- 
tive study retrolental fibroplasia, 
$1,798.00. 
Harvard University 
Grant, W. M.: Actions of chemicals in- 
jurious to eye or vision, $9,720.00, Balazs, 
k. A.: Hyaluronic acid in the vitreous 
body, $12,423.00; Cogan, D. G.: Study of 
eyes in identical and fraternal twins, 
$6,480.00; Grant, W. M.: Pressure 
regulating mechanisms glaucoma, 
$13,172.00; Jakus, M. A.: The fine struc 
ture of fibrous components of the eye, 
8,293.00; Vargas, L.: Properties of multi- 
component gels, $7,850.00. 
Cambridge, Harvard University 
Wald, G.: Chemistry of rod vision, 
$6,680.00. 
Individual 


Forbes, A.: Electric response of verte- 
brate retina to color shift, $4,000.00. 


696 OPHTHALMIC RESEARCH 


MICHIGAN 


Ann Arbor, University of Michigan 
Scharenberg, K., and Fralick, F. B.: 
Normal and pathologic neurohistology of 
the eye, $7,560.00; Wilson, J. L.: Plasma 
oxygen tension in retrolental fibroplasia, 
$4,000.00; Wilson, J. L.: Plasma oxygen 
tension in infants, $6,000.00. 
Detroit, Kresge Eye Institute 
Kinsey, V. E.: Study on retrolental 
fibroplasia, $18,070.00. 


MINNESOTA 


St. Paul, Minnesota Division of Social Wel- 
fare 

Willerman, E. G.; Effect of parental 

attitudes on behavior of blind children, 


$11,382.00. 


Missouri 


St. Louis 

Jewish Hospital of St. Louis 

Blumenthal, H. T.: Degeneration of 
cerebral and retinal arteries, $7,938.00. 
St. Louis University 

Hanlon, C. R., Wyatt, J. P., and Szew- 
ezyk, T. Experimental studies of 
anoxia, $5,670.00. 
Washington University 

Lowry, O. H.: The quantitative histo- 
chemistry of the retina, $6,000.00. 


New York 


Ithaca, Cornell University 
Murray, E.: Color vision 
standardization, $5,400.00. 
New York City 
Columbia University 
Frantz, V. K., Kligerman, M. M., and 
Quimby, Ik. H.: Thyroid cancer caused by 
radiation, $3,888.00; Lowenstein, O.: 
Electronic method for direct pupillog- 
raphy, $12,960.00; Silverman, W. A.: Co- 
operative study on fretrolental fibroplasia, 
$367.00; Smelser, G. K.: The differentia- 
tion of ocular tissues, $10,107.00. 


cross-test 


Cornell University 
Engle, M. A.: Co-operative study on 


retrolental fibroplasia, $733.00; Landes- 
man, R.: Conjunctival circulation in preg- 
nancy, $666.00. 


The Eye Bank for Sight Restoration, Inc. 
Teng, C. C.: Anatomic studies of the 
pheripheral retina, $9,300.00. 


Fordham University 
Misiak, H.: Critical flicker frequency, 
$1,674.00. 
The Home for Aged and Infirm Hebrews 
Kornzweig, A. L.: The eye in old age: 
A clinical and pathologic study, B- 
$2,724.00; C-$12,000.00. 


Mount Sinai Hospital 

Bender, M. b.: Effects of cerebral lesions 
upon visual perception in man, B-2,829.00, 
C-$12,000.00 ; Bender, M. B. : Oculomotor 
pathways in the brainstem, $15,174.00. 


New York Medical College 
Haig, C.: Spectral sensitivity in night 
blindness, $540.00. 
New York University 
Lanman, J. T.: Co-operative study on 
retrolental fibroplasia, $265.00. 
Rochester, University of Rochester 
Boynton, R. M.: Chromatic adaptation 
and stray light in the visual system, 
$4,050.00 ; Peskin, J. C.: Carotenoid and 
protein components of the visual receptor 
system, $2,700.00; Snell, A. C., Jr.: In- 
flammatory reactions of the iris to injury, 
$1,200.00. 
Syracuse, Research Foundation of State 
University of New York 
Feldman, H. A.: Toxoplasma in human 
disease, $8,213.00. 


NORTH CAROLINA 


Winston-Salem, Wake Forest College 
Roberts, W.: Glaucoma 
$3,500.00. 


study, 


Oni0 
Cincinnati, University of Cincinnati 
Ascher, K. W.: Aqueous-veins research, 
$7,500.00. 


| 
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Cleveland 
University Hospital of Cleveland 
Kennell, J. H.: Co-operative study on 
retrolental fibroplasia, $1,020.00, 


| Western Reserve University 

Ballantine, FE. J., and Melton, V. D.: 
Secretory mechanisms of the ciliary body, 
B-$6,496.00, C-$5,653.00; Brecher, G. A.: 
Innervation of the ciliary body, $12,534.00, 
Johnson, L.. V.: Nutrition and metabolism 
of the eye, B-$7,999.00; C-$1,321.00; Pat- 
terson, J. W.: Diabetic cataracts, 
$11,241.00; Potts, A. M.: Experimental 
and clinical study of electroretinography, 
B-$12,486.00, C-$1,795.00; Potts, A. M.: 
An experimental study of the toxic am- 
blyopias, $11,736.00. 

Columbus, Ohio State University 

Cole, C. R.: Toxoplasmosis in animals 
and man, $7,000.00; Culler, A. M.: Visual 
screening tests, $1,836.00; Culler, A. M.: 
Immunology of aqueous humor, $5,076.00 ; 
Shaffer, T. E., and Battles, M. L.: Co- 
operative study on retrolental fibroplasia, 


$1,333.00. 


(OKLAHOMA 


Oklahoma City, University of Oklahoma 
Schneider, R. A.: Effect of photic 
flicker on A-V oxygen differences and 
tissue oxygen tension, $5,794.00. 


OREGON 


Portland, University of Oregon 
Harris, J. E.: Metabolism of the lens 
and cornea, $8,500.00. 
Abington, Abington Memorial Hospital 
Wilder, T. S., and Shelly, R. M.: Co- 
operative study on retrolental fibroplasia, 


$840.00. 


PENNSYLVANIA 
Philadel phia 


Jefferson Medical College 

Pincus, I. J., Town, A. E., and Naidoff, 
D.: Ocular and chemical changes in 
alloxan diabetic animals; Town, A. E.: 
Radioactive phosphorus and ocular tumor, 
$3,607.00; Wagman, I. H., Waldman, |., 
and Naidoff, D.: Retinal sensitivity in the 
normal eye, $10,125.00. 
Temple University 

Kendall, N.: Co-operative study on 
retrolental fibroplasia, $1,868.00. 
Wills Eye Hospital 

Leopold, I. H.: Corticosteroids in the 
aqueous humor, $14,000.00, 


Pittsburgh 


Elizabeth Steel Magee Hospital 

McCluskey, FE. R.; Co-operative study 
on retrolental fibroplasia, $300.00. 
Kye and Ear Hospital 

Wolken, J. J.: A study of photorecep- 
tor structures biological systems, 
$10,425.00. 
University of Pittsburgh 

Linn, J. G., Jr.: The development of 
diabetic retinopathy, $4,473.00; Reyer, 
R. W.; Experimental study of lens indue- 
tion in amphibians, $3,807.00. 


TeEXAS 
Galveston, University of Texas 


Gingrich, W. D.: Ophthalmic bacterio- 
logic and therapeutic studies, $3,024.00; 
Russell, W. O., and Wynne, E. S.: Ocular 
squamous-cell carcinoma in_ bovines, 


$10,152.00. 


VIRGINIA 

Charlottesville, University of Virginia 
Speidel, C. C.: Experimental modifica- 

tion of nerves and sense organs, $2,376.00. 


SOCIETY PROCEEDINGS 
Edited by Donatp J. Lyte, M.D. 


NEW YORK ACADEMY OF MEDICINE 


SECTION OF OPHTHALMOLOGY 
AND 


NEW YORK SOCIETY FOR CLINICAL OPHTHALMOLOGY 
January 17, 1955 


This joint meeting was conducted as a symposium on “Retinal detachment.” 


Moverator: Dr. John M. McLean, New York. Panex: Dr. Graham Clark, New York; Dr. Charles L. 
Schepens, Boston; Dr. Donald M. Shafer, New York; and Dr. James S. Shipman, Philadelphia. 


De. McLean: Dr. Clark, in which cases 
would you use a scleral resection as a pri- 
mary procedure? Why are scleral shortening 
operations better than classical diathermy for 
these cases? 

Dr. Clark: For the purposes of this dis- 
cussion all detachments may be divided into 
three categories: 

1. Simple detachments or those which will 
reposition themselves on removal of the sub- 
retinal fluid. 

2. Complicated detachments or those in 
which mechanical forces such as retinal 
shrinkage, surface membranes, persistent 
strong vitreous traction, or agglutinated reti- 
nal folds prevent the retina from reposition- 
ing itself against the wall of the eye. 

3. Borderline or doubtful or those in 
which the surgeon does not have sufficient 
evidence to put them in the first two classes or 
those under weak vitreous traction which, 
while allowing the retina to get back to the 
wall, will, by the persistence of its pull, re- 
detach it. 

In Classes 2 and 3 scleral shortening is the 
procedure of choice and when indicated 
should be the primary procedure, for there 
is ample evidence that the diathermy reaction 
causes retinal and vitreous shrinkage and 
may not only convert a simple detachment 
into a complicated one but may put a com- 
plicated one beyond the reach even of the 
scleral shortening operation. In addition, it 


causes scleral necrosis and makes the scleral 
shortening procedure difficult or impossible 
in that area for a period of two or three 
months. 

In these latter two groups are the detach- 
ments in aphakia and high myopia and those 
of long standing, as well as those character- 
ized by foamy equatorial ridges and multi- 
ple holes and those with angular holes whose 
edges are stiffly everted, but these surface 
characteristics are not sufficient criteria in 
themselves. 

The decision must rest on the most com- 
plete knowledge of the mechanical factors 
involved, A period of repeated observations 
with the patient resting comfortably in bed 
with the eyes bandaged for 48 hours should 
be a minimum. 

Dr. Scuerens: Dr. Clark tells us that 
cases which belong to Class 1 should be 
treated by simple diathermy. However, it is 
my experience that there are instances when 
a detachment appears favorable preopera- 
tively but reacts very poorly to a correctly 
applied diathermy treatment. I am often un- 
able to classify a case until after it has been 
operated upon, and that is of limited practi- 
cal usefulness. Consequently, a choice of 
operative procedure which is based on the 
appearance of the detachment must lead to 
many disappointments. The only logical 
course therefore is to treat every case as if 
it were unfavorable. 
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As far as the classification itself is con- 
cerned, | agree that the presence of aphakia 
or high myopia may be important ; however, 
in my opinion, the existence of fixed retinal 
folds is of such overwhelming importance 
that this should be the deciding factor in 
classification. There are cases with aphakia 
or high myopia which do extremely well, but 
all cases tend to do poorly once they have 
fixed retinal folds. 

1 strongly agree with the statement that 
extensive diathermy greatly diminishes the 
chances of reattachment. Therefore it 1s 
extremely important to apply the treatment 
as gently as possible. 

Dr. Suarer: There is one point | should 
like to mention: | cannot see why any pro- 
cedure that is likely to convert a so-called 
Class 1 into a Class 2 or 3 case should be 
utilized at the outset if there is available some 
procedure which is less likely to end up as 
a Class 3 case. I would feel that a less de- 
structive or involved primary procedure 
might save a certain number of cases from 
being converted from Class 1 into Class 2 or 
Class 3. 

Dr. SuipMan: | must say | am not too 
overwhelmed by the fear of too much dia- 
thermy. To my knowledge | have only seen 
a single eye that was destroyed by using too 
much diathermy, and that was many years 
ago. Personally | feel diathermy is still the 
major weapon to use against retinal detach- 
ment and, if | had my choice of diathermy or 
resection, | would take diathermy. I still rely 
chiefly on this, even though I do resection. I 
might not use as strong a current as 1 would 
otherwise but, first of all, I put Walker pins 
in for real insurance in holding the retina. 
The criteria for resection are as have been 
expressed by other members of the panel. 
If the retina does not go back into place 
within five days, I do a resection. I think we 
must allow more than 48 hours. That is the 
criterion I go by. 


Dr. McLean: Dr. Schepens, what are the 
advantages of scleral buckling with a plastic 


implant over classical diathermy or scleral 
resection? 

Dr. Scuerens: A scleral buckling opera- 
tion generally consists of the following 
steps : 

1. Adequate exposure of the sclera. 

2. Localization of all the retinal breaks by 
ophthalmoscopy, a mark being made over 
each break on the sclera with a flat diathermy 
electrode. 

3. Excision of a scleral lamella four to six 
mm. in width, and one to three quadrants in 
length. It is essential that the middle of the 
excised strip of sclera should be slightly pos- 
terior to the retinal breaks. However, when 
the breaks are anterior to the equator, the 
middle of the excised strip should be placed 
at the equator. 

4. The area of scleral excision is covered 
with surface diathermy. 

5. Mattress sutures are placed on the edges 
of the area of excision. 

6. Subretinal fluid is released through a 
perforation made in the area of scleral ex- 
cision. 

7. A tube of polyethylene, 1.0 to 1.5 mm. in 
diameter, is placed under the sutures. 

8. The sutures are drawn and tied over 
the polyethylene tubing. 

9. A connection is made, with surface dia- 
thermy, between cach end of the buckle and 
the ora serrata. 

The advantages of the method may be 
summarized as follows: 

The treated area is pushed toward the 
retina as much as evacuation of the subre- 
tinal fluid will permit; this insures closure 
of the retinal breaks at the time of surgery 
instead of later. It is unnecessary to give the 
patient preoperative bedrest as this might 
diminish the quantity of subretinal fluid 
available and would make the buckling opera- 
tion difficult and less effective. Postopera- 
tively, the bedrest period is limited to four 
to eight days; after this, no pinhole glasses 
are used. It is remarkable that if the same 
pre- and postoperative schedule is followed 
in cases of simple retinopexy, there will 
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still be failure in many cases. 

The most important advantage of scleral 
buckling is that it is a very effective means of 
combating fixed retinal folds. The latter are 
the major obstacles to reattachment of the 
retina. The frequent occurrence of an equa- 
torial fixed fold makes it necessary to place 
the buckle no further anterior than the equa- 
tor. Because of its effectiveness against fixed 
retinal folds, scleral buckling makes it pos- 
sible to reattach the retina in cases with an 
extremely poor prognosis. 

In my hands, classical types of scleral re- 
section have been much less effective, mainly 
because the ridge created in the walls of the 
eye is neither durable enough nor located 
properly in relation to the retinal breaks. 

Dr. Crark: This | think is most interest- 
ing, but I should like to point out that there 
is an essential point of difference, in that the 
scleral shortening procedure to which I was 
referring was intended to create a simple 
detachment from a complicated one. It was 
based on the assumption that the present 
treatment of simple detachments was ade- 
quate. 

I perhaps came to surgery of the eye 
through improper channels. | came in as a 
general surgeon and, therefore, I find it 
frightening, first, to contemplate the buckling 
operation and its creation of what we would 
term as a dead space and, second, to add a 
further complication to the dead space by 
implantation of a foreign body. 

It is interesting to note that the full- 
thickness scleral buckle rejects the foreign 
body and resumes its normal shape (which 
demonstrates the tendency of all tissues to 
resume their normal positions) and yet the 
lamellar buckle 1s said not to. I would be 
interested if Dr. Schepens could tell us if 
there is any evidence of a return to its nor- 


mal form when the buckle is done in the 


more usual area. 

Dr. Suarer: I feel like a good little Re- 
publican at Truman’s birthday party! Here 
I am surrounded by three ardent sclerectom- 
ists. Actually | am very much interested in 
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Dr. Schepens’ handling of the macular hole. 
There is a question coming up on it later, 
and I would like to add something to it. 
More directly, I wonder what is the fate of 
this retina that has been abandoned. What 
happens to the retina which is anterior to 
this buckle ? 

Dr. Suipman: | would like to ask Dr. 
Schepens what happens to the vortex veins 
when he is doing this procedure well back of 
the equator? If he is doing a sclerectomy— 
and from what | observed from his pictures 
he is doing a laminated sclerectomy as most 
of us do it and putting a polyethylene tube in 
the bottom part of it besides, which gives a 
nice buckle—I feel it would be a little safer 
to use some Walker pins back there rather 
than a resection with these tubes. You all 
know the vortex veins come in from five to 
nine mm. back of the equator, and there are 
four and sometimes five of them, and in tak- 
ing out a piece of sclera four-mm. wide and 
30-mm. long you are bound to encounter 
some of them. If the diathermy tip is used 
to obtain coagulations without cutting the 
sclera, | think it would be more advanta- 
geous, 

Dr. Scuerens: Scleral buckling creates 
an abnormal shape of the globe which is 
designed to reattach the retina as rapidly as 
possible. Methods of buckling tested so far 
permit one to create a ridge in the fundus 
which will stay between one month and six 
months or more, depending on the technique 
used. It is possible that no method of scleral 
buckling designed so far causes a perma- 
nent ridge in the fundus. In practically all 
cases, the tube is slowly pushed outward by 
the intraocular pressure. It is not extruded 
from the tissues but remains imprisoned 
under the scleral sutures, and becomes sur- 
rounded by newly formed connective tissue. 
Extrusion has been observed in less than one 
percent of the cases operated upon and is the 
result of faulty technique. When the ridge 
flattens out, after several months, it is rarely 
followed by a relapse of the detachment. The 
latter only occurs in particularly unfavorable 


SOCIETY PROCEEDINGS 701 


cases and special techniques have been de- 
veloped for creating a buckle lasting at least 
six months in such cases. 

Sections made through human specimens 
after this procedure show that the reaction 
caused by the polyethylene and the suture 
material is very mild. 

The retina which is not treated and is an- 
terior to the buckle remains detached and this 
seems to cause no trouble to the patient. 

It is true that, in many cases, the buckle 
is located either over a vortex vein or its 
ampulla. With a proper technique this pro- 
cedure can be done safely. A subchoroidal 
or vitreous hemorrhage is generally caused 
by pricking or tearing a venous channel and 
this we try to avoid carefully. When neces- 
sary one or even two vortex veins may be 
safely tied. 


Dr. McLean: Dr. Shafer, what are the 
rationale and indications for the use of vitre- 
ous in retinal detachment? 

Dr. Suarer: First, | want to explain what 
we are using as vitreous. This material, 
which is sterile pooled human vitreous, is ex- 
tracted through an 18-gauge needle from 
eyes coming into the Eye-Bank for corneal 
transplantation. I have called the operation 
a vitreous implant. This is not to be con- 
fused with vitreous transplant which is done 
in cases of hemorrhage. In implant, we do 
not remove any vitreous; we are adding 
vitreous—so we implant vitreous. 

The basic factors which make up the ra- 
tionale for the use of vitreous are, I think, 
three : 

The first I would call the anatomic factor. 
Anatomically we know that the retina is at- 
tached firmly at the disc and firmly at the 
ora. In between it is attached only by the 
very nebulous processes of the pigment cells ; 
here is a loosely attached structure suspended 
across this arc of the choroid and sclera. 
The hypothesis was, and is, that the vitreous 
is an essentially normal support to the retina 
between its two strong attachments. By the 
same reasoning it would seem logical to 


implant vitreous to help reattach a retina that 
is detached and to keep the reattached retina 
attached, Clinically we know—for example, 
in cataract extraction—that the incidence of 
subsequent retinal detachment parallels the 
loss of vitreous. 

Since the subretinal fluid is probably de- 
generated vitreous, this factor probably oper- 
ates in most or all retinal detachments ; there- 
fore, there is a decrease in the normal vitre- 
ous volume. It would logically follow that 
implantation of more vitreous would repre- 
sent more support to the retina. 

The second factor for the rationale of 
vitreous implant [| call the surge factor; it, 
of course, is not original with me. In follow- 
ing the movement of the eye, the vitreous 
continues to move and pull on any point 
where it is attached. It seems probable that 
many retinal detachments are preceded by 
the vitreous becoming detached posteriorly 
and coming forward. It would seem probable 
that this vitreous framework would be free 
to swing or pull on the remaining ora attach- 
ment in a low viscosity media, presumably 
intraocular fluid, posteriorly. It would there- 
fore follow that implantation of more vitre- 
ous, a high viscosity medium, would tend to 
reduce the amount of surge and thus the 
amount of traction on the retina. 

The third factor is purely surgical. By 
implanting vitreous, subretinal fluid is pushed 
out from behind the retina through the drain- 
age hole; further the retina is pushed up 
against the choroid by the diathermy reac- 
tion. 

To recapitulate, vitreous is implanted to 
supply more support for the retina, to re- 
duce the surge factor, and to drive out the 
subretinal fluid, pushing the retina against 
the choroid. 

Before showing slides illustrating the indi- 
cations for vitreous implant in detachment 
of the retina, | want to say we have now 
done between 65 and 70 operations with 
vitreous, not all of them combined with 
retinal detachment. | want to emphasize that 
we have never lost an eye. There has been 
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no case of panophthalmitis or sympathetic 
ophthalmia. Postoperative vision has not 
been less than preoperative vision, even 
though the retina failed to reattach. 

As for the indications, one of the men at 
the Manhattan Eye and Ear said that we 
operated on everything but cases of phthisis 
bulbi, and there was some doubt about that. 
In no instance was a fresh case involved in 
this series. They are all what Dr. Clark was 
talking about as belonging to Class 2 or 3. 
These are consecutive cases, and there was 
no selection. 

The 42 consecutive cases of vitreous im- 
plant for retinal detachment included: three 
cases of Slaine implant plus diathermy fail- 
ures; 12 cases of previous scleral resection, 
drainages or shortening failures; 14 cases 
with three or more previous diathermy or 
scleral surgery failures; 16 cases of aphakic 
detachments; eight previous failures with 
fixed folded retinas ; 22 cases of total retinal 
detachments ; eight cases with fixed vitreous 
bands. Most cases included one or more of 
the above characteristics. 

Of these 42 cases which were all previous 
failures by an accepted technique 16 cases 
had aphakic detachment; 44 percent were 
reattached. Twenty-two cases had total de- 
tachment; 37 percent were reattached. 
Twenty-two cases had myopia of less than 
five diopters; 55 percent were reattached ; 
four of them had five diopters or more of 
myopia, and 25 percent were reattached. 
Fight cases had fixed fibrous bands; 50 
percent were reattached, Actually these re- 
sults show the indications for vitreous im- 
plant. 

The criterion of success for the over-all 
results is that all available retina be com- 
pletely reattached for six months or longer. 
| say available retina because in this series 
are cases of retinal fibroplasia in which the 
periphery is no longer true retina, and we 
have reattached the posterior portion that 
remained as retina. 

Of these 42 consecutive cases, all failures 
by previous methods, 48 percent were com- 
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pletely reattached by vitreous implant. 

In summary, I want to thank Dr. Paton 
and Dr. Katzin for permitting me to work 
with the Eye-Bank and providing me with 
vitreous which made it possible to do two 
years of animal surgery before we dared try 
our first human case ; and Dr. Milo Fritz, who 
is now practicing in Alaska, and who began 
to save vitreous, some of which is six and a 
half years old. To the best of my knowledge 
this was first done at the Eye-Bank. I also 
want to thank Dr. David Webster for his 
moral support and his technical support when 
things got difficult. 


De. McLean: Dr. Shipman, what are the 
relative merits of a lamellar resection versus 
a full-thickness scleral resection? What are 
the different indications for either of these? 

Dr. SHipMAN: | cannot refrain from con- 
gratulating Dr. Shafer on hrs excellent re- 
port of vitreous implants; his results are 
almost as good or better than | obtain in the 
usual run of cases. Certainly the results are 
as good or better than we get in resections. 

Concerning the relative merits of the 
lamellar and complete resection, I do not do 
a complete resection any more. | think lamel- 
lar resection does everything that the com- 
plete does, and without the dangers. In the 
complete resection you are likely to lose 
subretinal fluid before you want to, and also, 
as Dr. Schepens has pointed out, all eyes 
have a tendency sooner or later to return to 
normal; the sutures either slough out or 
break, and the sclera comes back to the posi- 
tion it was in originally. If this happens in a 
complete resection (and I have seen it hap- 
pen) you can get a marked herniation of the 
choroid, which is very embarrassing, to say 
the least. But with the lamellar resection you 
are much less likely to have this happen. 

When a thin layer of sclera is left and it 
has been coagulated to a certain extent, a 
thin fibrous coating and a scar which is much 
firmer are more likely to result. For this 
reason I think the lamellar resection has defi- 
nite advantages and the fluid can be let out 
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by different ways. Most of it I get out by 
pulling out the Walker pins. These pictures 
show that the tear has been localized; we go 
well back of this area and also surround the 
tear with Walker pins. 

The tear has been localized by direct oph- 
thalmoscopy and the point marked on the 
sclera. The area of the tear is completely sur- 
rounded and a barrage of coagulation ts 
made in back of it. The area on the sclera 
to be resected is marked off ; it is usually an- 
terior to the tear. Scoring of this part is done 
with a Lundsgard’s knife, tapering off at 
each end. The strip of sclera is then under- 
mined with the lL.undsgard’s knife, and the 
outer four fifths of the sclera are completely 
removed. The piece of sclera to be resected 
is stripped off. | want to stress here a pro- 
cedure which one of the residents at Wills 
ye Hospital pointed out to me. | hope I am 
never too old to learn from a resident; at 
times, I think I learn from them more than 
they do from me. 

The posterior edge of the sclera is under- 
mined here and the anterior edge is under- 
mined at the same level where we have cut 
down to the posterior layer, or one fifth of 
the sclera. Sutures are now placed. We use 
single-armed sutures, not a mattress suture 
for if it breaks you lose two sutures, Before 
the sutures are tied the loops are spread 
apart and this lower or deeper part of the 
resected area is coagulated with light dia- 
thermy, using the tip of the Walker elec- 
trode, with 20 to 30 ma. of current as re- 
corded on our instrument, an Ophthalmo- 
therme. 

Continuing with lantern slides: 

The Walker pins are pulled out here, as 
we are ready to tie our sutures. This lets 
the subretinal fluid gush out and helps the 
retina to float, or pop up rather suddenly, 
and come against the soft coagulum. Here is 
where the tear is, and we are anterior to it 
but we are definitely posterior to it here, and 
we must be. Dr. Schepens is right: you have 
to form a barrier back of the tear. Whether 
you create it with buckling or with coagula- 


tion of the sclera | think makes little differ- 
ence, as long’ as you have.shrunk the sclera 
enough to pull it with the choroid to the 
retina. You must have soft coagulum in the 
choroid back of the retinal tear so that when 
the structures come in contact an adhesion 
forms. These structures must be kept in 
contact long enough to insure a firm scar. 

The next picture shows the rectus muscle 
reattached and the closing of the conjunctival 
wound with a continuous suture, which is 
very easy to remove one week later. 


Dr. McLean: Dr. Clark, what are the 
most important factors in employing dia- 
thermy on the eye? 

Dr. CLarK: The most important factor is 
to know what you are doing. 

The term “diathermy” refers to the heat 
produced by high frequency electrical cur- 
rents encountering the resistance of tissues, 
In treating detachments we use this heat to 
produce the choroidal lesions whose adhesive 
reaction seals the retinal holes. However, all 
diathermy is not suitable for this purpose for 
the diathermy effect ranges from the pleasant 
warmth of the sinus-treating pad without 
damage to the most delicate cell to the in- 
stantaneous dissolution of tissue where the 
point of contact of the electrode resembles a 
knife cut. 

The factors producing these differences 
are important and must be borne constantly 
in mind. In simplified form they are: 

1. The heat produced is directly propor- 
tional to: 

a. The resistance encountered, 

b. The time of application. 

c. The square of the current. 

(Of these only the time is at the control of 
the surgeon, for the resistance of the tissues 
varies widely at each application of the elec- 
trode, and the current varies inversely with 
the area of the electrode contact. 

2. The nature of the heating depends on 
the frequency and intensity of the current 
and on the pattern of the wavetrain, whether 
“damped” (irregular) as from a spark gap, 


704 SOCIETY PROCEEDINGS 


or “undamped” (uniform) as from a 
vacuum-tube oscillator. 
a. The low-intensity, low-frequency 


damped current boils the tissue fluid 
and explodes the cells with their own 
steam. This is the “desiccating” or “ful- 
gurating’’ current. 

b. The high-intensity, low-frequency 
damped current produces dense coagu- 
lation and carbonization. This is the 
“coagulating” current. 

c. The high-intensity, high-frequency un- 
damped current produces dissolution of 
cells with little coagulation or carboniza- 
tion. This current ts called the “cutting”’ 
current. 

d. The “blended” current is a combination 
of b and c., 

3, The heating effect does not necessarily 
occur at the point of electrode contact but 
wherever a sufficient density of current 
meets sufficient resistance. We have speci- 
mens to show that this may be the bifurcation 
of a blood vessel as much as a centimeter 
from the point at which the electrode was 
applied. It follows, then, that the electrode 
employed should be as small as possible and 
applied as precisely as possible. The pointed 
electrode may be likened to the rifle ; where- 
as the surface—ball electrode—-resembles the 
shotgun. 

4. Low-frequency currents are fickle and 
will always follow the path of least resist- 
ance. This may be the layer of moisture on 
the surface of the sclera, a blood vessel, the 
zonule of the lens, the vitreous. 

The market of electrosurgical instruments 
is today flooded by a myriad of sleek, shiny 
instruments all labeled “diathermy” and all 
declared to be suitable for retinal detachment 
work. These instruments cover a frequency 
range from 50,000 to 27,000,000 cycles and 
wavetrain patterns of infinite variety and, 
added to this, tests show that the output of 
any two instruments of the same make differs 
widely in the spark-gap generator group. It 
is therefore important to know your own 
instrument. 


Dr. McLean: Dr. Schepens, what is your 
method of scleral depression? Are there any 


dangers involved in its use? 


Dr. Scuepens: Scleral depression is more 
easily performed with an indirect stereo- 
scopic ophthalmoscope, for the following 
reasons: The instrument has a better work- 
ing distance and a stronger light than any di- 
rect ophthalmoscope ; the field of view and 
depth of focus are considerably larger and 
this helps with orientation ; stereopsis ts also 
a considerable advantage. 

For pressure on the sclera | use a small 
instrument mounted on a thimble and called 
a scleral depressor. It is very useful, although 
not indispensable, to dilate the pupil fully. 
When examining the upper or lower region 
of the fundus, pressure may be exerted over 
the eyelid; when the nasal or temporal por- 
tion of the fundus is to be examined pressure 
is exerted over the bulbar conjunctiva, after 
instillation of O.S-percent tetracaine drops. 
Only very light pressure is required to see 
serrata; the beginner generally 
presses too hard on the globe. If the intra- 
ocular pressure is markedly elevated, pres- 
sure is ineffective and should not be used; 
after intraocular surgery, scleral pressure 
should be deferred for six weeks. 


the ora 


No complications have been observed as a 
result of the correct use of scleral depres- 
sion, This method appears as safe as tonom- 
etry or pupillary dilatation: such proced- 
ures may cause complications if the proper 
precautions are not taken but the information 
gathered by their use is useful enough so that 
it is reasonable to take this calculated risk. 


Dr. McLean: Dr. Shafer, how do you do 
a vitreous implant for detachment of the 
retina?’ Where do you get the vitreous? 

Dre. Suarer: Before we get into the di- 
athermy part of the surgery, we prepare a 
sclerectomy, an incision at right angles to 
the limbus, about eight to 12 mm. behind the 
limbus, cut down through the sclera to the 
choroid and we put a mattress suture edge 
to edge through this incision and a second 
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mattress suture in the opposite direction so 
that there are opposing mattress sutures. We 
experimented with many different types of 
sutures and found that was the only one that 
would hold well at normal or higher-than- 
normal tension. Then the operator goes 
ahead with the normal diathermy technique, 
whatever that may be. 

At the conclusion of diathermy and after 
provision for the subretinal draimage, a 
syringe filled with vitreous on a 18-gauge 
needle is put through the previously pre- 
pared sclerectomy, eight to nine mm. behind 
the limbus, after the choroid has been per- 
forated by diathermy. 

The assistant holds the pair of mattress 
sutures, the eye is brought up to whatever 
tension you wish—I have measured it at 70 
on a tonometer, but normally I bring it to ap- 
proximately 50, and hold it for two minutes 
~~then the pressure of the eye is permitted to 
drop, as it does almost automatically from 
the subretinal fluid loss. The assistant pulls 
the sutures tight, the needle is withdrawn, 
there is usually maybe one drop of vitreous 
lost from the needle, and the sutures are 
tied. 

One point that we have to be particularly 
careful about is striking the needle against 
the lens. In an aphakic eye there 1s, of course, 
no problem. We have tried the anterior route 
many times and found it much less success- 
ful. 

Where do we get the vitreous? The vitre- 
ous comes from Eye-Bank eyes. This is 
sterile pooled human aspirated vitreous. The 
average eye will produce approximately two 
cc. of vitreous. It is obtained by piercing the 
seared sclera of the donor eye, about at the 
equator, and aspirating the vitreous with a 
sterile 18-gauge needle on a syringe. The 
vitreous is kept in a household refrigerator 
at 40°F. in rubber-capped glass vials, 


Dr. McLean: Dr. Shipman, under what 
circumstances do you advise against opera- 
tion for retinal detachment? 

Dr. SuipMan: When the patients do not 


want it, primarily. There are not many of 
these cases but, if the patient does not want 
operation, we will not operate. If the patient 
with only one eye wants an operation, that 
makes a difference. If diabetes with diabetic 
retinitis proliferans is present, that would 
influence us not to operate. | have always 
made it a practice to try to tell patients the 
truth, as far as | know it, in regard to what 
is going to happen if an operation is not per- 
formed; also how long hospitalization will 
be; how long they will be away from work, 
with a discussion of the expense of the entire 
procedure. After they know all the facts, if 
they still want to be operated on, I will do it. 


Dr. McLean: Dr. Clark, in re-operating 
on a case, how would you handle a sclera 
which has become partially necrotic from 
previous surface coagulation? 

Dr. CrarK: Following either surface or 
penetrating diathermy, the sclera in the area 
of the treatment will not take sutures for 
three months. If a scleral shortening opera- 
tion is deemed necessary, it must be done in 
another area. If vitreous traction is the caus- 
ative force, the pole opposite the hole is 
usually the area of choice. If shrinkage or 
constricting membranes are the main cause 
of failure, the areas adjacent are usually best. 


Dr. McLean: Dr. Schepens, what is your 
technique for localizing tears during the 
operation? 

Dr. SCHEPENS: For this purpose | use in- 
direct stereoscopic ophthalmoscopy exclu- 
sively ; some of the advantages of the method 
were described in my answer to “what ts 
your method of scleral depression?” The 
small magnification obtained in indirect oph- 
thalmoscopy helps to see through hazy media 
and in the extreme fundus periphery; the 
disadvantages of small magnification are off- 
set by strong illumination. 

For localization of a retinal break, the sur- 
geon retracts the soft tissues from the globe 
in the quadrant under exammiation ; the ob- 
server places the break in the middle of his 
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ophthalmoscopic field ; this creates a red glow 
in the corresponding area of the sclera; the 
surgeon applies a flat diathermy electrode 
(which has an area of one square mm.) over 
the sclera, in the middle of the red glow; 
as the electrode is pressed firmly against the 
sclera, the observer sees a choroidal inden- 
tation and directs the surgeon as to exactly 
where the electrode should be applied ; when 
the electrode is in the correct location, the 
diathermic current is released, A white mark 
will form in the retina only when the detach- 
ment is flat. 


Dr. McLean: Dr. Shafer, what is the im- 
portance of letting out fluid in retinal de- 
tachment surgery? What is your technique 
for this procedure? 

Dr. Suarer: | can see only one reason for 
letting the fluid out, and that is to permit the 
retina to go back against the choroid, or at 
least against the choroidal reaction. 

As to the technique, I use one of two 
methods, depending on how far the retina is 
from the choroid. As Dr. Schepens and Dr. 
Clark mentioned, the great danger is in 
creating a new hole in the retina by the 
method you use to get out the fluid. There- 
fore if the retina is flat I usually make a 
tiny sclerotomy down to the choroid, until the 
choroid begins to herniate, and then open it 
with diathermy. Try and have the choroid 
bulge externally rather than having the tip of 
the electrode go in. If, however, the detach- 
ment is a large bullous one, I use pins with 
care that the tip of my pin does not touch 
the retina. The one advantage of pins is to 
save time. 

Dr. Scnerens: How do you know, when 
you use pins, that you are releasing the sub- 
retinal fluid; that it is not fluid vitreous es- 
caping through new holes made in the retina 
by the pins? 

Dr. SHarer: You can cause a tear, and 
you can certainly close it, when you see you 
have one with a pin. 

Dr. Scuerens: How do you know, when 
you operate on a case, that you are going to 


be successful’ | have seen cases in which 10 
or 15 additional retinal holes were caused by 
pins. If such a case is going to be successful, 
additional holes are unimportant ; if it is not, 
they greatly complicate reoperation because 
such holes are always very small and difficult 
to detect. 

Dr. Suarer: If we are dealing with a 
case in which the retina has flattened out, we 
do not put in pins; we use surface coagula- 
tion. | am talking about the big bullous de- 
tachments. I still feel that the Walker pin 
gives the best result with a resection in that 
type of case. 

Dr. CLARK: | just want to state there is 
one possibility by which both can be right, 
and that is by the injection of air, helium, 
argon, or vitreous. This definitely reduces 
the possibility of having a hole in the retina 
which is not in contact with the exudative 
area. We have found that closure by this 
exudate is complete within 36 hours, and any 
of these injected substances will hold the 
retina against the exudative area for that 
time. 


Dr. McLean: Dr. Shipman, how would 
you handle a detachment with a macular 
hole? 

Dr. SyipMan: Personally I have not had 
too many to handle. It does not occur too 
often when a macular hole is alone, usually 
there are other holes. All of us, dozens of 
times, have seen so-called macular holes 
which never develop detachment, and it is 
very fortunate that they do not. I have always 
felt that most of these so-called holes are 
cysts. When a detachment does develop, I 
would treat it like any other type, except I 
do not use as much coagulation or current. 

You cannot expect to get good results with 
these cases, and that is true in many detach- 
ments in which the macular area is involved. 
| always tell the patient in cases in which the 
age is over 50 years that they will never have 
reading vision when there has been a detach- 
ment of the retina in the macular area for 
over three days. 
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The three macular holes I have had the 
opportunity to treat | have treated with 
coagulation. Some men have advocated treat- 
ment with electrolysis or galvanic current, or 
using the undermining method with potas- 
sium hydroxide, as advocated by Lindner, 
but this is difficult to control. I have used 
this last method but not in macular holes. | 
would like to know what Dr. Schepens 
thinks. 

Dr. Scuerens: | completely agree with 
Dr. Shipman’s statement that macular breaks 
are extremely rare; | found them present in 
about one percent of all cases of retinal de- 
tachment. In many instances, a macular 
break is mistakenly diagnosed and operated 
upon, when only a macular cyst is present. 
In a retinal detachment with peripheral 
breaks and where a macular break is sus- 
pected, I treat the peripheral breaks only. 
The suspected macular break is treated in a 
second operation, if this proves necessary. 

Dr. SHarer: It is difficult to determine 
the macular breaks. With a borderline case, 
the peripheral tears are taken care of by 
diathermy and, if a detachment is not re- 
attached, then we feel a macular tear should 
be assumed. In two cases, we used a thermo- 
phore at 160°F. for one minute, as described 
in the thermophore manual, with excellent 
results. The thermophore produces a very 
soft choroidal reaction, not as intense as one 
usually gets with diathermy. 

Dr. SuipMan: That was described by 
Langdon of Philadelphia about 15 years ago. 
I think he reported nine successful results 
out of 11 cases done by this method. 


Dr. McLean: Dr. Clark, what are the 
relative merits of the use of multiple pins 
versus a single electrode? 

Dr. Crark: The older, low-frequency, 
fickle currents require the use of micropins 
for penetrating application, for they allow 
multiple applications to be made without the 
escape of subretinal fluid which would dis- 
sipate the current. They also keep the globe 
firm which allows the force necessary to 


penetrate the sclera with these currents. An- 
other point is the ease with which they can 
be visualized within the globe which insures 
the proper location of the treatment ring. 
They also leave a patent drainage hole for the 
subretinal fluid which the dense coagulum 
would otherwise plug. 

Their disadvantages lie in their usual 
length which, with the current density great- 
est at the smallest diameter or tip, passes the 
choroid, where the reaction is desired, and 
may damage the retina. Further, the sudden 
removal of multiple pins is accompanied by 
a rush of fluid which sucks the retina into 
folds and does not allow it to settle smoothly. 

With the more modern current the coagu- 
lum formed is not sufficient to hold the pins 
in place and they will drop out when they are 
released. 

These higher frequency currents are not 
bothered by surface fluid so the single 
0.5-mm. electrode is best, allowing adequate 
and widespread, slow, prolonged drainage 
and not endangering the retina. 

Dr. SuipMAn : In line with the spurt you 
mentioned, don’t you feel when you get 10 to 
15 points squirting at once that you are 
going to get a vacuum which is more likely 
to encourage the retina to go to the coagu- 
lated areas in the choroid? 

Dr. CLrark: I think that you might better 
say jerk the retina in place. 

Dr. SHAFER: With the technique we use 
we do not have to worry about “jerking” or 
“squirting’’ because the subretinal fluid can 
be driven out according to the amount of 
vitreous we put in. 

Dr. SHIPMAN: You push it out with pres- 
sure from within. 

Dr. Scuerens: There is one disadvantage 
common to all methods of injection into the 
vitreous cavity. The size of the needle used 
for the injection is necessarily such that 
episcleral tissue will later grow into the 
vitreous, through the opening made in the 
sclera by the needle. Months or years later, 
this connective-tissue ingrowth may cause an 
incurable type of retinal detachment. 
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Dr. McLean: How does your biomicro- 
scopic examination of the vitreous influence 
your treatment of a case, Dr. Schepens? 

Dr. Scuerens: In the majority of cases, 
biomicroscopic examination of the vitreous 
does not influence my surgical procedure. 
This examination only helps to explain cer- 


tain features of a retinal detachment. For 


instance, fixed retinal folds are sometimes 
caused by traction bands or membranes in 
the vitreous, which cannot be seen by any 
other means of investigation. It is true that 
there are cases with fixed retinal folds which 
show no visible band or membrane in the 
vitreous cavity. 

Dr. Suipman: Then you give a patient a 
poor prognosis when you find such folds? 

Dr. Scuerens: Yes. 


Dr. McLean: Dr. Shafer, what criteria do 
you use to determine that reoperation is nec- 
essary and how soon after an unsuccessful 
operation do you reoperate? 

Dr. Suarer: If, following surgery, I find: 
First, a new tear that was not incorporated 
in my diathermy and the retina is detached, 
it is obvious I have to reoperate. Second, if 
the retina is detached and the choroidal reac- 
tion is very thin, it is a failure and must be 
reoperated. In borderline cases where there 
is a small detachment in the periphery which 
has been surrounded by diathermy, the tear 
included within it, but the field starts to 
change, there is obviously a leak and that 
means reoperation. To me an important fac- 
tor is the status of the other eye. If the other 
eye is blind then there is no choice about what 
you must do in a case of detachment. If, how- 
ever, the patient has had four diathermies and 


’ two or three other assorted procedures and 


has spent most of the last year in the hospital, 
and so on, then sometimes we do not re- 
operate if the other eye is serviceable. | 
think, as Dr. Shipman said, a tremendous 
amount depends on the patient’s decision as 
to whether they want you to reoperate. 
When to operate I believe depends on an 
evaluation of the patient's general condition 


versus the status of the macula in the eye. If 
the patient is debilitated from continued sur- 
gery and the macula is not threatened, we 
may be able to postpone operation until the 
patient has been built up generally. If, how- 
ever, the patient is in good condition and the 
macula is threatened, then we operate as soon 
as we can. 


Dr. McLean: What is your preoperative 
management of cases of retinal detachment, 
Dr. Shipman? 

Dr. SHIPMAN: First we have to make the 
diagnosis of detachment—find the tear if 
we can; we cannot always find it. Certainly 
we have found it lately more than we used 
to. After we have found the tear, we tell 
the patient the whole story : what they are up 
against; what we think should be done, and 
we tell them that surgery is the only thing 
for their particular condition. If the patient 
agrees, we send them to the hospital and put 
them in bed in a position which will en- 
courage gravity to help the detachment to 
settle back in place. I think I keep my pa- 
tients longer in the hospital than some of the 
others here. I order pinhole goggles with 
three-mm. openings to be worn during the 
day. The pupil is kept dilated with atropine 
or, if necessary, some other mydriatics, and 
the eye is studied frequently ophthalmoscopi- 
cally to see what is taking place, and look for 
the folds Dr. Schepens is talking about—not 
satisfied with finding one tear but looking 
for others. 

The patient is prepared for general anes- 
thesia. Formerly, two-percent novocaine was 
used retrobulbarly but I have been criti- 
cized for that. Now detachment cases are 
practically always done under intravenous 
sodium pentothal and the patient is kept in 
bed in a favorable position for five days. If 
the detachment shows no signs of going back, 
we operate, usually a resection. If the retina 
goes back, we are happy and feel there is a 
better chance for a successful result. These 
cases require a less formidable procedure. 

Dr. CLrark: Our preoperative regime is 
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based on three concepts: 

1. A patient cannot be physically quiet 
unless he is mentally quiet. 

2. A patient cannot be physically quiet un- 
less he is comfortable. 

3. The high-speed movements of the eye 
are the cause of the elevation of the retina 
and can best be stopped by firm, opaque 
bandages. 

We, therefore, first give the patient a 12- 
hour period of bedrest without any eye cover 
(usually over the first night) so that he may 
get used to his surroundings and become 
familiar with the people who will care for 
him and see the manner in which things are 
done. During this time, every step of the 
procedure through his convalescence is ex- 
plained in detail. 

After this the eyes are bandaged and the 
patient is asked to lie quietly, with a Gatch 
bed to 30 degrees and slow turning of the 
head allowed. After 24 hours, the eyes are 
again examined and the bandages reapplied. 
Prior to the operation a final examination is 
done. 

We have not found that the patient's posi- 
tion in relation to the position of the retinal 
elevation has any bearing on the speed of 
settling. 

Dr. ScHerens: After admission to the 
hospital, a complete examination of both 
eyes is performed; this includes visual 
helds, tonometry, slitlamp examination, and 
thorough fundus examination with the in- 
direct stereoscopic ophthalmoscope. A de- 
tailed fundus sketch is made and checked by 
at least one other observer. A medical check- 
up is also performed and it always includes 
a chest X-ray study. The patient is neither 
given pinhole glasses nor put to bed, except 
when there is immediate danger of macular 
detachment. No preoperative flattening of 
the detachment is desirable before a buckling 
procedure. The morning of the operation, the 
patient is made to walk until he receives his 
preoperative sedation. 

Dr. SHAFER: I put my patients to bed 
with pinholes until I am convinced that we 
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have the whole story from studies of the 
fundus. I think an important thing in the 
preoperative period is the other eye. Look 
at it, too. For dilatation I prefer five- to 
10-percent homatropine and 10-percent neo- 
synephrine, three times a day. The remain- 
ing regime is essentially what has been de- 
scribed. 


Dr. McLean: Dr. Shipman, what is your 
schedule for postoperative management in 
the hospital and after the patient is dis- 
charged from the hospital? 

Dr. Suipman: I do not dress the patient 
for 48 hours after surgery; dressing and 
atropine instillation are done daily after that. 
Patients are kept in the same position they 
were in before surgery. At the end of a week, 
I take the conjunctival sutures out. At the 
end of two weeks, I give the patients the 
same pinhole goggles they had before opera- 
tion but still keep them in the same position ; 
at the end of three weeks I start to get them 
up. I do this very gradually. I have had the 
experience of seeing more hemorrhages from 
getting patients up too fast, rather than from 
giving them too much diathermy current. 

The day before the patient leaves the hos- 
pital I give him a six-mm. opening in the 
goggles and within two weeks, 12-mm. open- 
ings; in a month, 24-mm. openings. After 
another two to three weeks, a modified type 
of goggle is given. With these the patient 
can look at television and do a few things 
around the house. We gradually remove the 
black enamel from the back of these goggles, 
but still leave the temple guards on for 
another month. The patients usually do not 
want to take them off ; they really get to like 
them. We feel that, after six months these 
patients are safe, and we then allow them to 
follow their usual routine and line of work ; 
however, we have them report to the office 
every three months for a year and then 
check them every six months for a year or 
so, and then every year as long as they will 
come. How one can take a chance in these 
cases I cannot understand. I have never had 
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a patient object to waiting another month or 
two to get back to work, if he is getting a 
good result. | am happy, and so is the pa- 
tient, and I think it is worth the effort. 

Dr. Scnerens: The postoperative man- 
agement after scleral buckling differs from 
that following retinopexy. At the end of a 
scleral buckling operation, 200,000 units of 
penicillin, dissolved in one cc. of water, are 
injected into the orbit. Mydriatic drops are 
instilled and a pressure dressing is applied 
for 24-hours in order to avoid excessive 
swelling of the soft tissues. The dressing is 
renewed daily and a fundus examination is 
performed every day. In favorable cases the 
patient is given dark glasses and gets out of 
bed in four to six days; he is discharged 
from the hospital eight to 12 days after 
operation, and is kept on mydriatics for two 
more weeks; he is then allowed to return to 
work gradually. 

More caution should be exercised in mo- 
bilizing a patient after retinopexy ; it is gen- 
erally not safe to let him out of bed for about 
12 to 14 days. 

Dr. SHAPER: Postoperatively we do not 
do the first dressing for four days; then 
dressings are at four-to-five-day intervals 
until the 14th to 18th day, or whenever the 
choroidal reaction has ceased, at which time, 
if the operation is successful, the patients are 
given pinholes and permitted up by the 21st 
day. They are kept in pinholes for approxi- 
mately another month, enlarging the pinholes 
as Dr. Shipman described. Pinholes are of 
tremendous psychologic advantage to a pa- 
tient; in walking on the street he is not 
pushed around——the black glasses are as good 
as a warning to other people. | think they 
keep some retinas attached. 

Dr. CLARK: Our present schedule of post- 
operative care differs rather radically from 
those more generally followed. It arose from 
the careful analysis as to what were the es- 
sentials in many hundreds of cases, It has 
been gratifying to find that, in the three 
years and over 300 cases in which this sched- 
ule has been tried, our percentage of suc- 


cesses has risen and our percentage of recur- 
rences decreased. 

In essence we believe : 

1. That the success or failure of the treat- 
ment has been determined when the patient 
leaves the operating table. 

2. That the chief force affecting the sepa- 
ration of the retina is the inertia of the 
vitreous in the movements of the eye. 

3. That the patient who rests in a com- 
fortable position and moves slowly will be 
quieter than one who is tortured by forced 
immobility in an uncomfortable position. 

The resulting schedule is: 

1. At the end of surgery both eyes are 
bandaged and a protective mask applied. 

2. Until he has reacted from his anesthetic, 
the patient is placed on the side which will 
allow the air bubble (injected into the vitre- 
ous space) to ride against the area of di- 
athermy treatments. 

3. After recovery from anesthesia, the pa- 
tient is allowed to lie quietly as he chooses 
and have a Gatchbed up to 40 degrees. He is 
instructed again in slow movements but en- 
couraged to exercise in this type of move- 
ments. 

4. On the second postoperative day, the 
dressings are changed and the patient is 
allowed to be up in a chair as desired and 
allowed lavatory privileges. He may be 
shaved, brush his teeth, and comb his hair. 

5. On the sixth day the dressings are 
changed for five-mm. pinhole goggles and 
the patient is allowed to walk about. 

6. He is allowed home on the 10th to the 
14th day. He is instructed simply to lead a 
quiet convalescent life with the avoidance 
of anything causing him to strain. He wears 
his pinhole glasses all the time his eyes are 
open but sleeps without a mask, Atropine 
(one percent) is instilled in the operated eye 
daily. 

7. He is examined every two weeks and 
the pinhole glasses are removed at the end 
of a month. 

8. During the second month, he gradually 
increases his activity to reach his normal 


routine by the end of the month. 

9. The final examination is done at the 
end of three months, and check-up examina- 
tions are done thereafter at six-month in- 
tervals. Both eyes are dilated to maximum 
at all examinations. | 

Not only has this regime improved our 
surgical results but the physical and mental 
status of our postoperative patients has im- 
proved so as to make the whole change 
seem worthwhile from that aspect alone. 

Dr. SuipMan: You are not allowing the 
patient to help cure himself. I also feel there 
usually is a certain amount of subretinal 
fluid left in the eye. I do not think we have 
to get it all out at the time of surgery ; some 
of it will gradually seep out, and by the 
patient lying in bed in a position which will 
help it to settle, in two weeks the retina usu- 
ally will be flat, even though it was elevated 
for a week or more after surgery. | would 
not get the patient out of bed under three 
weeks’ time when the retina is still elevated. 
Perhaps all retinas in your cases are flat, Dr. 
Clark. 

Dr. CLarK: If you inject air you will have 
a flattened retina at the end of your opera- 
tion. My only reply to the charge that the 
patients will not do so well is—that they 
seem to. 

Dr. Scuerens: There is one postoperative 
complication which was not mentioned, 
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namely death following a circulatory acci- 
dent caused by bedrest. Therefore, anything 
that can be done to shorten the bedrest 
period is of extreme importance. 

Dr. SuipMan: We have had well over 
600 cases that have laid in bed for three 
weeks or longer, and we have yet to have a 
death. There has been one case of pneu- 
monia, and | think that is a good record. 
More patients have died from getting up too 
soon. | have had them die after cataract 
operation getting out of bed, but I have not 
had them die in bed. I do not think the bad 
thing is the physical side; it is the financial 
loss to the patient and a gain to the hospital. 
Beds today are very scarce but I do not feel 
this should influence the handling of these 
cases. 

De. Scnerens: Out of nearly 3,000 
operations for retinal detachment, performed 
since 1947, we have recorded five deaths 
resulting from pulmonary infarction; in 
each case it was felt that prolonged bedrest 
was a very important etiologic factor. Resi- 
dents in other eye departments have re- 
ported to me 12 additional instances of death 
from this cause. 

Dr. SuipMan: We have internists ob- 
serve and follow our cases quite carefully. 


Jesse M. Levitt, 
Recording Secretary. 
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OCULAR OCHRONOSIS* 


In 1948, Anderson’ first reported a new 
ocular syndrome in industrial workers en- 
gaged in the manufacture of hydroquinone. 


* Reprinted by permission from The Lancet, June 
4, 1955. 

t Anderson, B.: Arch. Ophth., 38:312, 1948. 

* Miller, S. J. H.: Tr. Ophth. Soc. U. Kingdom, 
74 1954. 


Miller* has described in detail a small group 
of cases in this country. In this syndrome the 
cornea and conjunctiva are stained in the 
area of the palpebral fissure. The cornea has 
a brown sepialike stain which traverses the 
whole thickness of its substance and in 
severe cases may seriously impede vision. 
There are other changes which interfere with 
accurate vision——namely, vertical folds in 
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Descemet’s membrane, a white precipitate 
within the corneal substance due to protein 
denaturation, deformation of the anterior 
surface of the cornea producing irregular 
astigmation, and in some cases ulceration. In 
the early stages the conjunctival changes con- 
sist in drying and thickening in the palpebral 
fissure, and this area later becomes yellow. 
Finally discrete dark patches develop over 
the white of the eye in the palpebral fissure 
on either side of the cornea, separated from 
it by a clear area. Once the corneal staining 
has appeared, there is likely to be permanent 
visual disability ; this is not alleviated by con- 
tact lenses, but might conceivably be reduced 
by corneal grafting. The conjunctival stain- 
ing gradually disappears without ill effect. 

There seems little doubt that the main 
cause of this syndrome is lengthy exposure 
to the vapor and dust of quinone—an inter- 
mediate product in the manufacture of hy- 
droquinone. Where the eye is protected by 
goggles or where the process is enclosed, the 
ocular changes do not arise, There is some 
slight evidence that long-continued exposure 
to an atmosphere heavily polluted with hy- 
droquinone dust may produce corneal ulcera- 
tion if the worker is unhygienic and careless 
in his protective habits; but some men have 
worked for 20 years in such an atmosphere 
without any change appearing. As far as is 
known, there has never been an instance of 
this syndrome in workers who handle hydro- 
quinone during photographic development. 

The clinical picture of this syndrome is of 
theoretical interest because it is almost identi- 
cal with that of alkaptonuria and carbolic 
poisoning. The etiologic link is the staining 
of the eye either exogenously or endoge- 
nously by a salt of hydroquinone. For this 
reason the three conditions have been 
grouped together under the name ochronosis 
—a word coined by Virchow,' who first de- 
scribed the pathologic findings in alkapto- 
nuria and wished to distinguish the disorder 
from melanosis. 


§ Virchow, R.: Virchow's Arch., 37:212, 1866, 


ALIGARH MUSLIM UNIVERSITY 
INSTITUTE OF OPHTHALMOLOGY 


At a brilliant ceremony, presided over by 
Shri Chandra Bhan Gupta, Minister of 
Health, Government of Ultar Pradesh, and 
attended by more than 2,000 dignitaries, 
ministers of the Union, and officials of the 
state governments, Sri Jawahar Lal Nehru, 
Prime Minister of India, officially opened the 
Muslim University Institute of Ophthal- 
mology at Aligarh, India, on November 12, 
1955. The occasion also marked the Silver 
Jubilee of the Gandhi Eye Hospital. 

The Aligarh Muslim University Institute 
of Ophthalmology, whose cornerstone was 
laid by Rajkumari Amrit Kaur, Minister of 
Health, Government of India, on January 3, 
1952, was established to develop a center for 
advanced education and research in ophthal- 
mology. Housed in a beautifully designed 
modern building, it is operated in close col- 
laboration with the Gandhi Eye hospital 
which has been serving a great need for over 
a quarter of a century. 

That the Aligarh Muslim University In- 
stitute of Ophthalmology is dedicated to ad- 
vancing ophthalmic research and education 


Prime Minister of India Nehru at the opening 
ceremomes 


ie 
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The Aligarh Muslim University Institute of Ophthalmology 


shows the determination of Indian ophthal- 
mology to develop its medical organization 
and to work shoulder to shoulder with simi- 
lar imstitutions all over the world, but par- 
ticularly those of the West, in the advance- 
ment of our science. 

India has a wealth of clinical material ; this 
very abundance has hindered scientific de- 
velopment—-for the need of patients has had 
to come first and doctors have had little time 
or energy left to devote to pure science, This 
new institute ts fortunate in that it has been 
able to recruit a staff of enthusiastic research 
workers who are exempt from routine clini- 
cal work, whose duties are to develop post- 
graduate ophthalmic education and to ad- 
vance ophthalmic knowledge tm the institute’s 
elaborate laboratories. 

THe JOURNAL extends its congratulations 
to the Aligarh Institute of Ophthalmology 
and asks for the Blessing of this great new 
eye institute in India, Its establishment is a 
wonderful thing for world ophthalmology 
and all of us await with interest its contri- 
butions to our knowledge. 

Derrick Vail. 
OBITUARIES 
JAMES W. SMITH 
( 1893-1955) 


James W. Smith will be long remembered 


by his many friends and colleagues every- 


where aS an imspiring teacher and a wise 
leader and counsellor. 

It was his love for teaching which ac- 
counted for the perennial popularity of -—to 
cite but one example—-his course on “Prac- 
tical pomts in office treatment” which used 
to draw capacity audiences at the annual 
meetings of the American Academy of Oph- 
thalmology and Otolaryngology. 

The chief beneficiaries of Jim Smith’s 
leadership and advice were the members and 
officers of the New York Society for Clinical 
Ophthalmology which he helped found more 
than 20 years ago and which, in 1941, elected 
him president. Year after year, Jim could be 
counted upon to act as toastmaster at the 
society's annual dinners where he would 
amaze and awe his audience by the display of 
his phenomenal memory for both faces and 

James W. Smith was born in Washington, 
1).C., May 16, 1893. He received his medical 
degree from the New York University Col- 
lege of Medicine in 1917. During War I 
(1918-19) he served as first heutenant in 
the Medical Corps of the U.S. Army. 

In 1919, he began the private practice of 
ophthalmology and joined the staff of the 
Post-Graduate Hospital. When the latter be- 
came afhliated with New York University a 
few years ago, Jim was made attending 
ophthalmologist and clinical professor of 
ophthalmology at the New York University 
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James W. Smita 


Bellevue Medical Center. He was also chief 
of the Eye Service of the Hospital for Joint 
Diseases and Consulting Ophthalmologist of 
Goldwater Hospital. 

Jim Smith displayed his talent for leader- 
ship in every group which he joined, A Life 
Fellow of the New York Academy of Medi- 
cine, he was chosen as chairman of its Eye 
Section for 1951-52. His election as prest- 
dent of the Alumni Association of the New 
York University College of Medicine for 
1939-40 was a fitting reward for his many 
years’ activity in, and devotion to, this or- 
ganization, Similarly, his many years of 
activity in the Phi Delta Epsilon Fraternity 
culminated in his election as president of the 
board of trustees for 1950-51. 

He contributea over 40 papers to the 
ophthalmic literature. Several of his papers 
dealt with strabismus, a subject in which he 
became interested through his close associa- 
tion with James W. White. Yet, his interests 
were so diversified that they embraced the 
entire field of ophthalmology. Jim was al- 


ways practical and down-to-earth, He tried 
to convey the same attitude to his listening 
and reading audiences. Among his papers 
may be mentioned : “Spontaneous dislocation 
of the lacrimal glands’; “Senile hyaline 
scleral plaques”; “Ochronosis of sclera and 
cornea complicating alkaptonuria’; “Prob- 
lem of strabismus in childhood” ; and “Stra- 
bismus tn young infants.” 

As much time as Jim could snatch from his 
professional pursuits he devoted to a most 
interesting hobby: the collection of old his- 
torical letters and manuscripts. His large 
collection of letters by American presidents 
dealt chiefly with medical subjects. He cher- 
ished especially those letters which had oph- 
thalmologic interest. Several of these bits of 
Americana were published from time to time 
in Tue JourNnat as “Ophthalmic Minia- 
tures.’ This hobby led him to become one of 
the founders of the Manuseript Society which 
in 1948 was reorganized as the National 
Society of Autograph Collectors. 

James W. Smith died on October 24, 1955, 
after a short illness. He ts survived by his 
widow, Sarah Pollock Smith, and their son, 
Dr. Barry F. Smith. 

Adolph Posner. 


THOMAS DYER ALLEN 
(1888-1956) 


Dr. Thomas Dyer Allen was born in 
(maha, Nebraska, on April 18, 1888. He 
was the son of Dr. Edmund T. Allen, who 
was an ophthalmologist and otolaryngologist, 
and Dr. Abbie Dyer Allen. 

His family was not wealthy and there were 
many moves during his childhood, but Tom 
Allen was graduated from the University of 
Wisconsin in 1913 and from Rush Medical 
School in 1915. 

He interned at St. Luke’s Hospital in Chi 
cago and became associated with Dr. William 
H. Wilder in the private practice of ophthal- 
mology. 

There was no question that Tom Allen was 
to become an ophthalmologist. As a youth, he 


| 


716 CORRESPONDENCE 


Tuomas Dyer ALLEN 


received instruction from his father in optics 
and he earned his way through school fitting 
and selling glasses or working in the optical 
business. These experiences made a deep 
impression on him, and, in his later years, he 
referred to them again and again ; and always 
one of his favorite teaching subjects was re- 
fraction. 

Allen had several characteristics 
which set him apart from ordinary people. 
He had a tremendous intellectual curiosity 
and a great drive to satisfy this curiosity. 
This was a characteristic of all the Allens; 
education was extremely important, and 
nothing was to stand in the way of achieving 
this education. 

Those who came in casual contact with 
him were most impressed by his enthusiasm. 
He had a way of verbalizing this enthusiasm 
that was all his own, starting off with a “By 
golly!" or a “By thunder!” with a rising in- 
flection of his voice. 

| never heard him make a prejudiced re- 
mark, He accepted people for what they were 
and did his best to help everyone. He was 
very generous, and at times, I suspect, his 


Tom 


enthusiasm may have colored this generosity 
somewhat. 

Tom Allen had a strong social conscience 
and felt that it was important for every 
physician to be a responsible member of so- 
ciety. Several of his major interests reflected 
this feeling strongly. He was the secretary 
general for North of Panama of the Pan- 
American Association of Ophthalmology and 
he gave of himself unstintingly in service to 
this organization. He was largely responsi- 
ble for the growth of the association which 
has become a real force in the whole field of 
ophthalmology. He was an active and inter- 
ested member of the Illinois Society for the 
Prevention of Blindness. He was interested 
and played an important role in the education 
of young ophthalmologists and a whole gen- 
eration recalls the vigor and enthusiasm of 
his teaching. He was an associate professor 
of ophthalmology at the University of [lh- 
nois. 

He was a member and past president of the 
Chicago Ophthalmological Society ; a mem- 
ber of the American Ophthalmological So- 
ciety; a member and past councillor of the 
American Academy of Ophthalmology and 
Otolaryngology ; a member of The Institute 
of Medicine of Chicago; and of the Ameri- 
can Medical Association. 

Thomas Dyer Allen died February 14, 
1956, after a long illness. He is survived by 
his widow, Ruth Delzell Allen, six children 
and 13 grandchildren. 

Daniel Snydacker. 


CORRESPONDENCE 
AND HaNp 
Editor, 
American Journal of Ophthalmology : 


Recently there consulted me a man who 
was no longer able to work because he could 
not manage his tools. He was a carpenter 
who, a year or so ago, was wounded in his 
left eye, scarring the cornea and the iris, the 
lens becoming opaque. He was an expert 
workman, having assigned to him the joining 


& 
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of the trim and other fine pieces. He cannot 
strike the nails and otherwise carry on. He 
had been aware of the difference in the skill 
of the two eyes. 

This man is approximately 60 years of age, 
has worn bifocal spectacles which, at present, 
brought his vision to 6/18. He has not been 
granted work because of his disability. As 
his work has always required that he employ 
both right and left hands, he had regarded 
himself as “equal handed.” 

The recording of this case revived in my 
thoughts of earlier times a consideration of 
the powers of the eyes and hands, one with 
the other, that is whether one is right-eyed 
and right-handed, or left-eyed and left- 
handed, or cross-handed and opposed-eyed, 
the eyes are in all other respects healthy and 
normal. 

In the studies of young children and other 
youthful persons both eyedness and handed- 
ness have been considered as a whole. It had 
been the habit since remote times to attend 
only to the use of the hands. Left-handedness 
has been a “shameful” fault and yet, in 
efforts to correct an individual, compelling 
the use of the right hand, serious nervous 
symptoms are likely to develop in a sensitive 
child who endeavors to train his right hand 
to the degree of usefulness natural in his left 
hand, He stutters and blinks his eyes, while 
the hand might tremble and never equal the 
natural skill for his purposes. In such cases a 
testing of the sight might reveal that powers 
of the two eyes exhibit a dominance of the 
left eye-——thus accompanying the left handed- 
ness. In observing very young children, eye 
dominance may correspond to the hand na- 
turally exercised. In other words, crossed 
actions are rarely, if ever, natural; among 
those who have acquired crossed manifesta- 
tions have been found those who are back- 
ward in their studies and clumsy in their 
play. Seldom, indeed, if ever, does one find 
right-eyedness in a left-handed person. 

The sight and handedness may be found 
somewhat as follows: (1) equality of the 
two eyes and action of the two hands; (2) 
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dominance of the right eye and right hand; 
(3) dominance of the left eye and left hand ; 
(4) mixed eyedness and handedness—right 
or left. 


OUTLINE FOR A SCHEME FOR STUDY OF “ocU- 
LAR DOMINANCE” 


I. For the purpose of study certain classi- 
fications might be considered, first obtaining 
a history of handedness. Those with left eye 
might have been left handed. Those using 
right hand might have been left naturally 
but have acquired the use of the right hand. 
In no case should a difference in refractive 
measures be included in the study of any 
subject manifesting individual dominance : 

1. Pupils, aged 8 to 14 years, backward 
at school. Evidences of eye dominance and 
handedness—right or left. Right eye and 
right hand ; left eye and right hand. 

2. Those aged 10 to 14 years, of more than 
average advancement in school work. Right 
eye and right hand; left eye and right hand. 

3. A group of all ages, including masters 
adults, but known to have imperfect sight, 
as requiring glasses, including the strabismic. 
Right eye and right hand. Left eye and left 
hand. Complete sidedness. Left eye and right 
hand. 

Il. Tests for the recognition of the domi- 
nant eye. 

1. Sighting. A rough test to give an indi- 
cation of which eye is dominant. Pott with 
finger at a small distant object, such as a 
candle light; each eye alternately occluded, 
the dominant is that with which the finger ts 
in alignment. 

2. Peep hole. Card with 0.75-inch diameter 
hole in the center. (a) Subject holding card 
at arm’s length suddenly swings it up before 
his face, looks through the hole at spotlight. 
Alternate occlusion. Dominant is the one 
used to see the light. This test ts accurate if 
the subject does not deliberately select the 
eye with which he looks through the hole. 
The test should be repeated several times to 
insure accuracy. (b) Object held before face 
of subject who looks at it through the hole as 
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observer notes which eye is used, This test is 
useful for children and to confirm (a). 

3. Alignment. Subject holding pencil or 
short rod vertically in front of him about one 
meter distant tells investigator how to move 
object to bring it in line with the spotlight. 
Physiologic diplopia occurring may not be 
observed by the subject. The more marked 
the dominance the less he notices the second 
image. If he does, he is instructed to set the 
clearer image im line with the light. The 
clearer image belongs to the master eye. Each 
eye occluded alternately, the domimant is that 
seeing the pencil or rod still im alignment, 
handedness of the subject being eliminated. 

4. Cone test. Three small cones are placed 
on a table a meter distant, separated from 
one another about six inches, With the large 
surface of a cone held before the face, its 
point directed to the central object, subject 
stating whether the right or left 1s the distant 
one. 

5. Near-point convergence test. Dominant 
is the one that fixes, the other diverges. 

Marked degrees have been found among 
those manifesting crossed dominance, Mad- 
dox-rod tests might elicit inequalities in the 
sizes of the images. Also, it must be borne in 
mind that a degree of aniseikonia might be 
present and effect the individual's perception. 

Observation might be carried out by noting 
to which side a book might be held while 
reading, as in marked cases the page is held 
towards the side of the dominant eye. In 
them, the size of the images of the two eyes 
are likely to vary. 

As might be expected in the observation 
by experienced persons in strabismic persons 
the straight eye is the dominant. 

One must attend to statements by parents 
the child might have manifested early a left- 
handedness which state was considered as a 
bad habit and every effort had been made to 
“correct the habit” with the consequent de- 
velopment of a crossed ocular dominance. 
The wise parent is one who allows the native 
dominance to be maintained yet, without 
painful insistence, encourages direction of 


the development of accuracy in the skill of 
the nondominant hand. In later years occu- 
pation and technique might require the equal 
usefulness of the two hands; watchmakers, 
certain handicrafts and indeed even operative 
surgery might demand an almost equality of 
action, demanding co-ordination of eye and 
hand, 

In the refraction and subsequent prescrip- 
tion for glasses, it is of extreme importance 
that the state of dominance should be taken 
into account. The dominant eye must be 
given the preference. This is to be especially 
noted in amisometropia, and the dominant eye 
is to be given the better vision. Care must be 
taken that the dominant eye shall not have 
the magnified image. In cases of myopia in 
which full acuteness has been obtained, it is 
necessary for the mainteriance of comfortable 
sight that equality should be sought for. Mo- 
nocular myopia might express dominance of 
the normal eye, but the correction of the 
myopia and the prescription speedily bal- 
ances the images of the two eyes and enables 
the wearer to be free from asthenopia. 

Presbyopia correction should be so ordered 
that the near-point of the dominant eye shall 
not be farther away than that for the other 
eye. 

Pronounced cases of inequality. The pa- 
tient had been in the habit of holding his 
page before the dominant eye. The reading 
segments in such cases should be set before 
the nondominant eye a mm. or two nasal- 
ward, and that before the fellow a mm, or 
two to the temporal, thus allowing the axes 
to pass through the centers of the reading 
segments. 

It is a fact that all sight is appreciated 
through cerebral comprehension; this is 
equally true of the dominance of one or 
other of the eyes. 

(Signed) Burton Chance, 
Philadelphia, Pennsylvania. 


BOOK REVIEWS 


THe PREVENTION oF Disease IN EVERYDAY 
Practice, By Isadore Givner, M.D., 
F.A.C.S., and Maurice Bruger, M.D., 
F.A.C.P.. and contributors. St. Louis, 
C. V. Mosby Co., 1955. 964 pages with 50 
text illustrations and frontispiece in color, 
chapter bibliographies, index. Price: 
$20.00. 

The message of this book ts not the re- 
markable strides in preventive medicine ac- 
complished by public health measures but 
rather the vast perspective in this field that 
exists in every doctor's private practice. The 
47 contributors ably present the responsi- 
bilities that challenge every practitioner of 
medicine, To quote from them: 

“Prevention is the most effective, indeed 
the only truly successful, procedure em- 
ployed in clinical allergic problems.” 

“Certain circumstances that can be noted, 
foreseen and forestalled, invite, and prac- 
tically at times, compel accidents.” 

“The ideal diabetic detection center is the 
office of the family physician.” 

“Maternal infections, particularly those of 
a viral nature, may lead in the offspring to 
congenital abnormalities, including mial- 
formations of the heart.” 

“Every physician, regardless of his spe- 
cialty, has an important role to play in pre- 
ventive psychiatry.” 

“Loss of teeth is not considered inevi- 
table.” 

“Smoking is primarily responsible for the 
great increase in lung cancer.” 

“To detect symptomless glaucoma cases, 
we must educate the optometrists. Eye so- 
cieties should arrange a list of willing lectur- 
ers to optometrists to keep the subject con- 
stantly in their minds.”’ 

“All of us can do much to prevent some 
eye disease if we utilize existing knowledge.” 

The many aspects of preventive ophthal- 
mology are surveyed by Givner, including 
iatrogenic causes of visual loss, the reti- 
nopathy of prematurity, industrial ophthal- 


BOOK REVIEWS 719 


mology, and genetic factors, Additional chap- 
ters by Byron Smith, Chandler, Schepens, 
and McLean consider the preventive implica- 
tions in the interventions for plastic surgery, 
glaucoma, retinal detachment, and cataract, 
respectively. 

The chapter on anesthesia emphasizes that 
“By depressing the vagus with adequate 
amounts of atropine, cardiac arrest can be 
prevented. The importance of the oculo- 
cardiac reflex, adequately presented by 
Walsh in his Clinical Neuro-O phthalmology, 
is nowhere mentioned. In ophthalmic surgery 
under general anesthesia this may be a con- 
tributing factor to cardiac arrest if no ret- 
robulbar injection is given and if systemic 
atropinization is inadequate, as often hap- 
pens in muscle operations on children, 

This is a book with a mission to which all 
disciples of Aesculapius should harken. The 
best preventative of the complications of dis- 
ease is early, effective and thorough treat- 
ment, 

James E. Lebensohn. 


A Textsook or Mebicine, Edited by R. L. 
Cecil and R. F. Loeb, Philadelphia 
London, W. B. Saunders Company, 1955, 
%h edition. 1,786 pages, index, Price: 
$15.00. 

This, by now, standard textbook of medi- 
cine has properly appeared in its ninth edi- 
tion. The editors, Russell L. Cecil, professor 
of clinical medicine emeritus, Cornell, and 
Robert F. Loeb, Bard professor of medicine, 
Columbia University, together with their as- 
sociate editors, Prof. A. B. Gutman of Co- 
lumbia, Prof. W. McDermott of Cornell, 
and Prof. H. G. Wolff of Cornell, have been 
aided in this important task by 168 well 
known authorities in medicine and surgery 
in the United States, as contributors. 

Thirty-nine new subjects not covered in 
previous editions (last one 1951) have been 
added. This shows some of the rapid ad- 
vances in Internal Medicine im the last few 
years. 
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There is much of interest to ophthalmolo- 
gists in this new edition. The work is skill- 
fully done and carefully edited. The illus- 
trations are adequate and the printing excel- 


lent. It is highly recommended. 
Derrick Vail. 


STaTic AND Dynamic ELectron Optics. 
An account of focusing in lens, deflector 
and accelerator. Cambridge Monographs 
on Mechanics and Applied Mathematics. 
P. A. Sturrock. London, Cambridge Uni- 
versity Press, 1955. 240 pages. Price: 
$5.50, 

The ophthalmologist is familiar with elec- 
tron optics almost wholly from the outstand- 
ing feats performed by the electron micro- 
scope in exploring and bringing to hg 
minute structures which are bey 
lution limits of the ordinary microsco 
interests have been in the results ope 
applications, and not in the under, theory 
of electron optics. Therefore, thiS book will 
hold no interest for ophthalmologists gen- 
erally, although physicists associated with 
medical researchers will recognize it as a 
worthwhile contribution to the literature of 
electron optics. 

Dr. Sturrock’s treatment of the subject is 
purely from a theoretic standpoint, in which 
he presupposes the reader to be fully ac- 
quainted with matrix and vector mathemati- 
cal techniques. It is a book for specialists 
who have long since lost the need (and pos- 
sibily the capability) to think of electron 
optics in terms of parallels with “light” 
The latter field is several centuries 


optics. 


old and was cleverly developed on the basis 
of mechanistic models which enabled the 
nonspecialist to gain a practical understand- 
ing of applied optics without formal mathe- 
matical training beyond trigonometry. Elec- 
tron optics is a new field, having begun in 


1926 when the German physicist, H. Busch, 
showed that electron beams could be focused 
by magnetic and electric fields the same as 
lenses can focus a light beam. As a result, 
our knowledge of electron optics has de- 
veloped from the efforts of theoretical physi- 
cists who could not care less if their compu- 
tations made little sense to practitioners. 
Thus, there is hardly any hope that the oph- 
thalmologist can ever gain a useful mental 
picture of electron optics in the same sense 
that he enjoys a familiarity with lens optics 
which he can visualize as models that func- 
tion according to simple rules in spite of 
their rigorous and complicated mathematical 
formalities when treated according to Max- 
wellian and Hamiltonian electromagnetic 
wave concepts. 

Lloyd E. Varden, 

Associate Professor in Engineering, 

Columbia University, 

New York. 


Le Systeme Nerveux Periruerigue. By 
Guy Lazorthes, M.D. Paris, Masson et 


Cie, 1955. 348 pages, 214 figures, index. 
Price: Clothbound, 4200 fr.; paperbound, 
3500 fr. 


The author, a professor of anatomy at 
Toulouse and a practicing neurosurgeon, in- 
tegrates in this book—his third on the nerv- 
ous system—the comprehensive details of 
the anatomy and physiology of the cranial 
and spinal nerves in relation to clinical dis- 
orders, methods of examination and surgical 
treatment. The text is complete but compact 
and illustrated profusely by figures that are 
models of simplicity and interpretation. Of 
special interest to the ophthalmologist are 
the several chapters devoted to the optic, 
ocular motor, trigeminal, and facial nerves. 

James E. Lebensohn. 


PROGRAM* 
of the 
ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY 
Oceanic Room—Hotel Knickerbocker—Chicago, Illinois 
June 11 through June 14, 1956 


Monday afternoon, June 11, 1956 


REACTIONS OF THE ELEMENTS OF RETINA AND OPTIC 
NERVE IN COMMON MORBID ENTITIES OF THE HU- 
MAN EYE 

J. Reimer Wolter 


(ORSERVATIONS ON THE TREATMENT OF A RABBIT 
TUMOR TRANSPLANT INTO THE FUNDUS 
Adolph W. Vogel 


EXPERIMENTS ON WOUND HEALING IN THE ENDO- 
THELIUM OF THE CORNEA 


Rudolf F. Binder and Hertha Binder 


THE OCCURRENCE OF LENS CHANGES FOLLOWING IR- 

RADIATION OF SINGLE AND MULTIPLE QUADRANTS 

R. D. Richards, Edward Riley and P. J. 
Leinfelder 


THE EFFECT OF MODERATE DOSES OF X-RAY IRRADIA- 
TION ON OCULAR TISSUES 
Bernard Becker, Marguerite A. Constant, 
Paul A. Cibis, Michel Ter-Pogossian and 
Rosalie Smith 


CLINICAL AND EXPERIMENTAL FUNGUS INFECTIONS 
OF THE CORNEA 
Albert P. Ley 


A STUDY OF STRAINS OF APC VIRUS ISOLATED FROM 
PATIENTS WITH KERATOCON J UNCTIVITIS 
A. Fowle, V. Simmons and H. L. Ormsby 


OBSERVATIONS ON EXPERIMENTAL TRACHOMA AND 
INCLUSION CONJUNCTIVITIS 
T. T. Crocker and Phillips Thygeson 


PERSISTENCE OF TOXOPLASMA EXPERIMENTALLY IN- 
OCULATED INTO GUINEA PIGS’ EYES 
Michael J. Hogan, Phyllis Zweigart and Ann 
Lewis 


OCULAR PENETRATION OF ANTIBIOTICS BY IONTOPHO- 
RESIS 
S. H. Witzel, I. Fielding and H. L. Ormsby 


A COMPARATIVE STUDY OF SCLERAL SHORTENING OP- 
ERATIONS IN RABBITS 
William G. Everett 


Tuesday morning, June 12, 1956 


Tue ARGYLL ROBERTSON PUPILLARY SYNDROME 
Otto Lowenstein 


STUDIES ON THE AUTONOMIC INNERVATION OF THE 
RIS 
Julia T. Apter 
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SoME MECHANISMS OF CENTRALLY INDUCED EYE 
PRESSURE RESPONSES 
Ludwig von Sallmann, Frank Macri, Theo- 
dor Wanko and Patricia Grimes 


SrupY ON THE INNERVATION OF THE ANTERIOR 
CHAMBER ANGLE 
Monte Holland, Ludwig von Sallmann and 
Eleanor Collins 


THE TECHNIQUE OF DETERMINATION OF BLOOD VOL- 
UME CHANGES IN THE CHOROID AND RETINA 
J. W. Bettman and Victor G. Fellows 


CATIONS AND THE CORNEAL STROMA 
W. Morton Grant 


MEASUREMENTS OF AQUEOUS OUTFLOW IN ENUCLE- 
ATED EYES 
E. W. Purnell, C. E. Melton, Jr., and E. Q. 
Adams 


SPECIES VARIATION IN FACILITY OF AQUEOUS OUT- 
FLOW 
Bernard Becker and Marguerite A. Constant 


PHYSIOLOGIC VARIATIONS OF BICARBONATE ION CON- 
CENTRATION IN THE INTRAOCULAR FLUIDS 
Harry Green and Irving H. Leopold 


Wednesday morning, June 13, 1956 


SPECTRO-DIFFERENTIAL FELECTRORETINOGRAPHY IN 
MACULAR DISEASE 
Jerry Hart Jacobson and Demir Basar 


THE EFFECT OF HALLUCINOGENIC DRUGS ON THE 
ELECTRORETI NOGRA M 
Julia T. Apter 


CLINICAL STUDIES WITH FLICKER ELECTRORETINOGRA- 
PHY 
Gilbert Iser and George Goodman 


THE EFFECT OF RATE OF RISE OF PHOTIC STIMULI ON 
THE HUMAN ELECTRORETINOGRAM 
Hans Bornschein and Ralph D. Gunkel 


BUSINESS MEETING 


STUDIES ON THE VISUAL TOXICITY OF METHANOL: 
IX. Tee errecr oF ETHANOL AND METHANOL 
POISONING ON THE RHESUS MONKEY 

Anita P. Gilger and Albert M. Potts 


* Abstracts of the papers to be presented before 
the Association for Research will be published in 
the Ophthalmic Research Department in the May, 
1956, issue of Tue JouRNnat. 
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hop AND CONE VISION IN RETINITIS PIGMENTOSA 
Bernard H. Zeavin and George Wald 


RESIDUAL PROTEINS OF THE VITREOUS 
Anita Suran and W. K. McEwen 


THE DEVELOPMENT OF ORBITAL FASCIA 
Walter H. Fink 


Microscory WITH A NEW 
NIQUE 


Paul A. Cibis 


ILLUMINATION TECH- 


Thursday mornng, June 14, 1956 


A QUANTITATIVE ANALYSIS OF THE HORIZONTAL 
MOVEMENTS OF THE EYES IN THE EXPERIMENT OF 
JOHANNES MUELLER 

Matthew Alpern 


SOME PHYSIOLOGIC CONSIDERATIONS OF HEREDITARY 
MACULAR DEGENERATION 
Rodney LD. Steinmetz and Kenneth N. Ogle 


kvYE MOVEMENTS IN AN ADULT WITH CEREBRAL 
HEMISPHERECTOMY FOR TUMOR 
David Volk and Jan H. Bruell 


CORNEAL TRANSPORT OF LACTIC ACID AS MEASURED 
LACTATE 


Albert M. Potts and B. Cohen 


THE HYDRATION oF THE Comnea: II. THE INFLU- 
ENCE OF THE EPITHELIUM AND INTRAOCULAR PRES- 
SURE 

John E. Harris, Leta B. Gehrsitz and Louise 
Gruber 


EFFECT OF CASTRATION ON GALACTOSE CATARACT 
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New York 
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Discussion to be opened by: FE. R. Veirs, 
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Walter H. Fink, Minneapolis 
Discussion to be opened by: Hermann Bur- 
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CAUSES FOR RETINAL DETACH MENT SURGERY FAILURE 

Bayard H. Colyer, Ir. and Dohrmann K. 
Pischel, San Francisco 

Discussion to be opened by: Graham Clark, 


New York 
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Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


1. Anatomy, embryology, and comparative oph- 
thalmology 

2. General pathology, bacteriology, immunology 

3. Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

Physiologic optics, refraction, color vision 

Diagnosis and therapy 

Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


6 
OCULAR MOTILITY 

Rodriguez Barrios, R., and Martinez 
Recalde, E. Surgical repair of traumatic 
inferior rectus palsy. Arch, oftal. Buenos 
Aires 30 :311-316, Aug., 1955. 

Two cases of traumatic paralysis of the 
inferior rectus muscle are reported. In 
the first one a large resection of the af- 
fected muscle proved ineffectual, while 
an intravaginal tenectomy of the reflected 
portion of the 
oblique resulted in an almost complete 
functional cure. In the second, where a 
large exotropia existed in addition to the 


contralateral superior 


vertical disturbance, no traces of the in- 
jured muscle could be found at dissec- 
tion; yet, considerable improvement was 
achieved by means of transplantation of 
the whole external rectus muscle and of 
the lower half of the 
which were sutured at the place where 
the scleral insertion of the inferior rectus 
is normally located. (15 figures, & refer- 
A. Urrets-Zavalia, Jr. 
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CONJUNCTIVA, CORNEA, SCLERA 


Arkin, W. Reverse corneal transplant. 
Postepy Okulistyki 1:120.124, 1954. 


internal rectus, 


ences ) 
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experimental autotransplantations were 
done on rabbit’s cornea, with the epithe- 
lium inside the anterior chamber. All the 
transplants grew well but all of them 
were cloudy. The endothelial surface, 
placed outside, became epithelized. The 
epithelium disappeared and the surface of 
the transplant in the anterior chamber 
was covered with endothelium. Appar- 
ently the epithelium must have an open 
connection with the outside to become im- 
planted and to spread. There is no ad- 
vantage in transplanting corneas inside 
out. (2 figures) Sylvan Brandon. 


Bellavia, M. Vitamin B-12 in high doses 
in some corneal diseases. Arch. di ottal. 
§9 517-523, Nov.-Dec., 1955. 

A solution of 500 micrograms of vita- 
min B-12 per cc., applied locally, resulted 
in satisfactory results in six cases of in- 
tractable dystrophic or “paradystrophic” 
conditions of the cornea. (2 references) 

John J. Stern. 


Chavarria Iriarte, Felix-Angel. Bilat- 
eral symmetric perforating scleromalacia. 
Arch. Soc. oftal. hispano-am. 15 :1083-1091, 
Sept., 1955. 


A case of bilateral symmetric perforat- 


ing scleromalacia is reported in a woman, 
50 years of age. She had no rheumatism. 
A pannus occupied three fourths of each 
cornea leaving free only the infrainternal 
quadrant. The literature of this affection 
is reviewed, and an attempt is made to 
facilitate by a classification the differen- 
tial diagnosis. The most important point 
in the differential diagnosis between 
scleromalacia perforans and nodular ne- 
crosing episcleritis is the absence of pain 
in scleromalacia, and the presence of pain 
and inflammatory signs in episcleritis. 
This affection is included in the group of 
collagen diseases, and cortisone locally 
is advocated in the early stages, and intra- 
muscularly if it is associated with rheu- 
matic polyarthritis. Scleroplasty and his- 
tiotherapy must be considered in the late 
stages. (2 figures, 13 references) 
Ray K. Daily. 


Havener, William H. Management of 
conjunctivitis. Ohio St. M.J. 52:40-42, 
Jan., 1956. 

Bacterial conjunctivitis will respond to 
most of the antibiotic eye drops which 
should be prescribed every one to two 
hours during the day. Cortisone is indi- 
cated in allergic conjunctivitis, but is con- 
traindicated in virus conjunctivitis. Minor 
irritations respond to nonspecific astrin- 
gent therapy. Ophthalmic antistine is use- 
ful for the watery red eye associated with 
hay fever. Irwin E, Gaynon. 


Renard, G., and Bouzas, A. The study 
of corneal diseases by examination with 
Wood's lamp. Arch. d’opht. 15:693-704, 
1955. 
ultraviolet 


By means of an lamp 


(Wood's light), the authors detected cor- 
neal fluorescence that appeared 10 to 15 
minutes after sclerocorneal incision, con- 
tinued generally for several days, and dis- 
appeared gradually. In some cases the 
phenomenon persisted longer and the au- 
thors consider this persistence a warning 
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of eventual corneal degeneration. They 
explain the fluorescence as a diffusion of 
products from the blood into the corneal 
stroma. They advocate the use of the 
lamp: 1. in pterygium surgery to deter- 
mine exactly the margins of the tumor; 
2. in major corneal opacities to distin- 
guish between the iris and the lens; and 
3. after instillation of fluorescein for the 
recognition of minimal corneal erosions. 
They have noted corneal fluorescence in 
congenital microphthalmos and in leprous 
subepithelial nodular keratitis. There was 
no fluorescence noted in cases of corneal 
anesthesia, in corneal ulcers, after kerato- 
plasty, in glaucoma, in ocular hypotony, 
or in uveitis. (40 references) 
P. Thygeson. 


Weigelin, E., and Niessen, V. The 
pathologic substrate of the primary band- 
keratopathy. Klin. Monatsbl. f. Augenh. 
127 :730-735, 1955. 

Two such corneas were available for 
examination after keratoplasty. In one 
Bowman's membrane had disappeared 
and there was a deposition of hyalinelike 
granula in the superficial stroma. The sec- 
ond cornea had a calcified Bowman's 
membrane. It is postulated that two types 
of primary bandkeratopathy exist. (5 
figures, 7 references) 

Frederick C. Blodt. 


UVEA, SYMPATHETIC DISEASE 
AQUEOUS 

Hallermann, W. Diagnosis and treat- 
ment of choroidal hemangiomas. Klin. 
Monatsbl. f. Augenh. 127 :694-701, 1955. 

The 29-year-old woman had poor vision 
in the right eye since childhood, Adja- 
cent to the disc was a yellowish-red ele- 
vation 4 DD long. No pigment could be 
seen in the retina with the slitlamp. A 
hemangioma of the skin was found over 
the right shoulder. Transillumination was 
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interferred with. Diathermy applications 
were given about the tumor. When the 
fundus again became visible (5 weeks 
after the operation) dense choroidal scars 
were seen, but part of the elevated tumor 
was still present. The eye was therefore 
enucleated and a cavernous hemangioma 
of the choroid was found. Part of the 
tumor had been destroyed, but the area 
closest to the optic nervehead was still 
viable. (7 figures, 5 references) 
Frederick C. Blodi. 


Kapuscinski, W. J., and Ogielska, E. 
Changes in the aqueous cytology in iritis 
treated with antistine and typhoid vac- 
cine. Postepy Okulistyki. 1:67-78, 1954. 


The nature and number of cells in the 
aqueous of 16 patients with iridocyclitis 
was determined. Three paracenteses were 
done, one before the treatment, the sec- 
ond after using antistine and the third 
after the injection of typhoid vaccine. 
Treatment with antistine usually did not 
affect the relation of cells. After typhoid 
vaccine there was a shift of cells toward 
reticulo-endothelial type and usually clini- 
cal improvement of iridocyclitis. (4 fig- 
ures, 1 table, 13 references) 

Sylvan Brandon. 


Kapuscinski, W. J., and Wrubel, S. In- 
fluence of alcohol-novocain block of the 
ciliary ganglion on permeability of the 
blood-aqueous barrier in uveitis. Postepy 
Okulistyki 1 :42-57, 1954. 

The authors investigated the influence 
of the nervous system on the inflamma- 
tory process by injecting alcohol and 
novocain into the ciliary ganglion, Perme- 
ability of the blood aqueous barrier was 
examined with fluorescein according to 
Amsler’s method. The results of perme- 
ability tests were compared with the clini- 
cal influence on the uveitis. In only 11 of 
22 patients did the data have similar sig- 
nificance. The authors believe that the 
influence of alcohol block apparently is 
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beneficial by decreasing permeability of 
the blood-aqueous barrier, but its effect 
is limited to the eye. Combining the cili- 
ary block and stimulation by the intra- 
venous injection of typhoid vaccine 
should be even more effective than either 
one separately. (3 diagrams, 1 table, 33 
references) Sylvan Brandon. 


Neubauer, Hellmut. Progressive cho- 
roidal atrophy. Arch. f. Ophth. 156:577- 
589, 1955. 

Neubauer describes a form of central 
choroidal atrophy which he has been 
observing for six years in a now 25-year- 
old woman. Although the clinical manifes- 
tations are essentially different from those 
seen in the other choroidal atrophies, 
choroideremia and gyrate atrophy of the 
choroid, all are probably variants of pri- 
mary disease of choroidal blood vessels. 

The segments supplied by the various 
arterial feeders of the choroid are affected 
in various combination and extent in the 
individual types of progressive choroidal 
atrophy. Whereas in choroideremia and 
gyrate atrophy the short posterior arteries 
also take part in producing the atrophy, 
they alone are the cause of the lesion now 
described. (7 figures, 20 references) 

F. H. Haessler. 


Offret, G., and Saraux, H. Bacteriologic 
study of human aqueous humor. Tech- 
nique and results. Arch. d’opht. 15:705- 
731, 1955. 


The authors examined 126 specimens 
of aqueous derived from 113 patients by 
means of a technique similar to that de- 
scribed by Amsler and Verrey except for 
an increase in the time of centrifugation. 
Bacteria were found in both smear and 
culture in 18 instances, but the aqueous 
in two of these was from eyes with intra- 
ocular foreign body and in four was from 
eyes with hypopyon ulcer. In three of the 
remaining 12 cases they were able to 
identify the bacterium from the aqueous 
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and one was found in a focus of infection 
elsewhere in the body. 

A definite focus of infection was found 
in 30 of 54 cases of uveitis. In the series 
with local infection, microbes were found 
in 35 percent of the cultures and in 30 to 
39 percent of the sediments of centrifuga- 
tion. Between 10 and 15 percent of the 
organisms that grew in the cultures were 
contaminants. In the series without focal 
infection only 16 percent of the cultures 
were positive and in these all the or- 
ganisms seemed to be contaminants. Iri- 
docyclitis after cataract extraction was 
limited to cases in which extracapsular 
extraction had been done. 

The authors found that rheumatismal 
uveitis could be separated into two types: 
1. true rheumatismal uveitis, which was 
amicrobic with albumino-cytologic disso- 
ciation, and 2. focal infection uveitis in 
rheumatics, They were unable to isolate 
tubercle bacilli from so-called tuberculous 
uveitis. In seven cases of Fuchs’ hetero- 
chromic cyclitis they found large phago- 
cytes containing bacteria. The authors re- 
gard the organisms in uveitis as precipi- 
tating factors only and the essential cause 
as still unknown; hence the relative fail- 
ure of antibiotic therapy. (10 tables, 98 
references) P. Thygeson. 


Ogielska, E., Skurski, A., and Ogielski, 
l.. Color reaction for detection of bac- 
terial toxins in the aqueous in iritis. Pos- 
tepy Okulistyki 1 :98-106, 1954. 

To determine the presence of bacterial 
toxins in the aqueous the authors used a 
colorimetric method based on the fact that 
methylene blue in combination with silver 
nitrate, hydrochloric acid and toxins, does 
not discolor with potassium permanga- 
nate. This method is also roughly quan- 
titative. The test showed the presence of 
bacterial toxins in the aqueous and the 
conjunctival secretion in acute irit® and 
iridocyclitis. (4 tables, 3 references) 

Sylvan Brandon. 


Pinero y Carrion, Antonio. Uveome- 
ningeal syndromes. Arch. Soc. oftal. 
hispano-am. 15:729-814, July-Aug., 1955. 

This is the report of the official theme 
of the Hispano-American Congress, and 
comprises a comprehensive review of the 
literature on all phases of the uveome- 
ningeal syndromes, which are the Vogt, 
Koyanagi and Harada’s diseases. 166 
cases compiled from the literature are 
tabulated as to age, sex, involvement of 
the anterior or posterior uvea, meningis- 
mus, associated signs, the Wassermann re- 
action, general and local symptoms, and 
the data on the cerebrospinal fluid. Con- 
trary to the prevailing conception, the dis- 
ease is more frequent among women; 20 
percent of the cases were reported from 
Japan, The average age at the beginning 
of the disease was 32 years. Meningo- 
encephalitis was present in 58 percent of 
cases, alopecia in 60 percent, vitiligo in 
33.5, poliosis in 50 and disacusia in 43 
percent. Anterior uveitis was present in 
80 percent of cases, and posterior uveitis 
in 40 percent. Anterior and posterior 
uveitis were found in 32 percent. Retinal 
detachment occurred in 25 percent, and 
positive signs in the cerebrospinal fluid 
were found in 80 percent ; 37 percent of the 
patients were left blind; 26 percent could 
recognize large objects and 63 percent had 
no useful vision, (27 figures, 3 tables, 226 
references) Ray K. Daily. 


Samuelly, C. The importance of the 
neurovegetative system in the Vogt- 
Koyanagi-Harada syndrome. Arch. ‘i 
ottal. 59 :524-533, Nov.-Dec., 1955. 

The author reviews the literature, pre- 
sents a case, and develops a hypothesis 
based on the observation that the patient 
was emotionally unstable. The severe 
mental trauma which patients with this 
syndrome undergo may cause disturb- 
ances of the vegetative nervous system 
which lead to secondary disturbances of 
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the nutrition of the optic disc and gen- 
erally of the vascular system. 
John J. Stern. 


9 
GLAUCOMA AND OCULAR TENSION 


Jabonero, V. Neurohistologic study of 
the human ocular tissues after radiation 
glaucoma. Acta Neurovegetativa 13:18-49, 
1956. 

Histologic changes are described which 
occurred in an eye in which glaucoma de- 
veloped after radiation with X rays for 
carcinoma of the lid. In the cornea there 
were vacuoles in the vegetative strands 
in the nervous syncytium. Sensible nerve 
fibers were completely absent. In the cor- 
neal limbus there was severe injury to 
nerve tissue.-In the iris and ciliary body 
these tissues were normal. (20 figures, 18 
references) F. H. Haessler. 


Kurimoto, S. Ocular tension-reducing 
factor in the spinal fluid of dark-adapted 
rabbits. I-VI. Acta Soc. Ophth. Japan 59: 
1854-1880, Dec., 1955. 


Kurimoto demonstrated an ocular ten- 
sion-reducing factor in the spinal fluid of 
dark-adapted rabbits, the miopiesin of 
Schmerl. The effect occurs when such 
fluid is injected intravenously into other 
rabbits. The reduction of ocular tension 
thus produced is in the range of 1.0 to 5.0 
mm. Hg. The fluid shows no effect on the 
blood pressure. The results of the fluo- 
rescin test suggest that the lowering of 
tension is brought about by a decreased 
production of the aqueous. The author 
further demonstrated that a removal of 
the superior cervical ganglion impedes the 
action of miopiesin. He also found that 
the ocular tension is apt to increase be- 
cause of dilatation of the pupil when a 
rabbit is brought in the dark. This in- 
crease is, however, compensated in five 
minutes by an appearance of miopiesin in 


the system. (5 figures, 3 tables, 157 refer- 
ences) Yukihiko Mitsui. 


Ohashi, K. Influence of chlorpramazine 
on the experimental elevation and regula- 
tion of ocular tension. Acta Soc, Ophth. 
Japan 59 :1880-1887, Dec., 1955. 

The use of chlorpromazine results in 
a lowering of ocular tension. An experi- 
mental rise of ocular tension brought 
about by compression of the eyeball, sub- 
conjunctival injection of hypertonic sa- 
line, low position of the head and com- 
pression of the neck is impeded by chlor- 
promazine. However, the effect of this 
agent appeared less pronounced in a pa- 
tient with Horner's syndrome. From 
these facts Ohashi discusses the bearing of 
these data on the mechanism of the regu- 
lation of the ocular tension. (4 figures, 
2 tables, 37 references) 

Yukihiko Mitsui. 


10 
CRYSTALLINE LENS 


Leinfelder, P. J., Evans, T. C., and 
Riley, E. Production of cataracts in ani- 
mals. Radiology 65 :433-438, Sept., 1955. 


The authors show that radiation cata- 
ract is a real danger, but it can be avoided 
by the use of proper measures. Progres- 
sive changes are less likely to follow ex- 
posure to low voltage than to high. Cata- 
ract is more probable in those who work 
with neutrons than in those who are ex- 
posed to clinically used X rays. The 
development of such cataracts exemplifies 
some of the biologic processes which are 
provoked by the action of ionizing radi- 
ation. (26 references) Irwin E. Gaynon. 


Orzalesi, Francesco. The pathogenesis 
of complicated cataract. Ann. di ottal, e 
clin. ocul. 81 :419-440, Oct., 1955. 

The diagnosis of complicated cataract 
must be based on the presence of other 
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ocular disturbances and on the typical 
biomicroscopic findings. Those findings 
are significant for the interpretation of 
the pathogenesis. 

Cataract is generally regarded as the 
outcome of a disturbance of the glucoid 
metabolism of the lens. This theory is not 
applicable to complicated cataract which 
must be regarded as the result of changes 
in the endocular fluids caused by the 
underlying pathologic condition. The 
most important change concerns the pro- 
tein content of these fluids. The author 
and his group have demonstrated that 
protein passes through the lens in vitro 
and in vivo, and that certain protein frac- 
tions produce precipitation and opacity of 
the lens proteins. This mechanism is be- 
lieved to be active in the pathogenesis of 
complicated cataract. The protein frac- 
tions derive from cell necrosis which ac- 
companies inflammatory, degenerative or 
dystrophic processes of the inner mem- 
branes of the eye. (1 figure, 23 references) 

John J. Stern. 


Strauss, H., Linn, L., and Ostrow, M. 
Electroencephalographic and neuropsy- 
chiatric observations in patients with 
senile cataract. Mont. Psychiat. u. Neurol. 
130 :321-327, Nov., 1955. 

Abnormal electroencephalograms occur 
more frequently in patients with senile 
cataract than in others of similar age. The 
authors think it probable that a disorder 
which they propose to call “lentocerebral 
degeneration” affects both brain and lens. 
Patients with an abnormal electroen- 
cephalogram often have a severe mental 
reaction to cataract surgery. (2 figures, 
2 tables, 6 references) F. H. Haessler. 
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RETINA AND VITREOUS 
Fischer, Franz. Clinical study of reti- 
nitis proliferans in the diabetic. Arch. f. 
Ophth. 156 :552-560, 1955. 


The author briefly abstracts the contri- 
butions which are landmarks in the de- 
velopment of our knowledge of retinitis 
proliferans in diabetes. A critical survey 
of this work makes clear its defects: 1. the 
material of the individual investigator is 
too small, 2. its relation to the total pic- 
ture of diabetes is inadequately studied 
and 3. the general picture of diabetic ret- 
inopathy obscures that of retinitis pro- 
liferans. Probably the only material that 
is adequate in all respects is that of H. F. 
Root of Boston (458 cases in 1952) and it 
has yielded important concepts. 

The author’s own material consists of 
42 diabetics who have been repeatedly 
studied in hospital in the course of many 
years. The onset of the diabetes was most 
common between 40 and 50 years of age, 
and not too rarely occurred in patients 
more than 50 years old. Retinitis usually 
does not become manifest before the pa- 
tient’s fiftieth year. A long interval be- 
tween the onset of the diabetes and of 
retinitis is characteristic and the interval 
is shorter when the onset of the diabetes 
occurs later. Hereditary and familial oc- 
currence of the diabetes was manifest to 
an unsual degree. General arterial hyper- 
tension was an almost constant finding 
and the peripheral form of arteriosclero- 
sis, particularly of the lower extremities, 
is the commonest. Nephropathy was com- 
mon but only as part of intercapillary 
glomerulosclerosis, The retinitis pro- 
liferans is a later stage of exudative ret- 
initis. In most of their patients control of 
the diabetes had been inadequate; strict 
control as outlined by the Joslin school is 
a necessity. (55 references) 


F. H. Haessler. 


Jaeger, W., and Schoenknecht, L. Sta- 
tistical study of arterial and venous oc- 
clusion in the fundus. Arch. f. Ophth. 
156 :566-576, 1955. 


The incidences of these occurrences in 


7” ABSTRACTS 


the years 1928 to 1955 were compared 
with those in the period from 1946 to 
1953. It was greatest in 1949 and 1950, 
The arterial occlusions occurred in 
branches of the central artery and the 
venous in the central vein itself. This 
increase of incidence occurred only in 
males, not females. In young subjects the 
prognosis for life is good except when the 
occlusion is the result of endocarditis, hy- 
pertension or an arteriosclerosis that be- 
gan early, Analysis of the data of the 
katamnesis did not clarify an otherwise 
obscure etiology. (4 figures, 3 tables, 18 
references) F. H. Haessler. 


Kozuchowska, J. Retinal hemorrhages 
in newborn. l’ostepy Okulistyki 1:167- 
177, 1954. 

Retinal hemorrhages were found in 27 
percent of 310 newborn infants within the 
first few hours after birth. In two-thirds 
of the infants they, were bilateral. (5 fig- 
ures, 1 table, 15 references) 

Sylvan Brandon. 


Kraffel, Georg. Striate chorioretinitis. 
Klin. Monatsbl. f. Augenh. 127 :664-0669, 
1955. 

A 45-year-old man was observed who 
developed in both eyes a chortoretinitis 
which extended in several streaks from 
the disc into the periphery. (2 figures, |! 
table, 11 references) 


Frederick C. Blodi. 


Lundbaek, Knud. Diabetic retinopathy 
in newly diagnosed diabetes mellitus. 
Acta Med. Scandinay. 152 :53-60, 1955. 

Diabetic retinipathy was found in four 
percent of 246 cases of newly diagnosed 
diabetes mellitus. All patients were 40 
years of age or more. In none of them 
was the diabetes severe; in two it may 
have been recent. The author concludes 
that “diabetic retinopathy in recent di- 
abetes mellitus is of very rare occurrence, 
if it does occur at all 
ences) 


Miller, H. K., Meyer-Schwickerach, G., 
and Dardenne, U. Eye manifestations of 
disturbances of carbohydrate metabolism, 
with special reference to diabetic ret- 
inopathy. Arq. brasil. de oftal. 17 :127-172, 
1954. 

Diabetes mellitus is the most common 
and most serious of the anomalies of car- 
bohydrate metabolism, while diabetic ret- 
inopathy seems to be increasing in preva- 
lence in spite of advances in the manage- 
ment of the diabetic patient. This long 
article is a review of statistics of many 
authors who have studied the retinal 
probem. 

Prior to 1923 retinopathy was not con- 
sidered as much of a problem, most likely 
because so many patients died before its 
onset. The advent of insulin marked a 
turn in the mortality rate, allowing more 
diabetics to live longer only to develop 
retinopathy. Over the years, the fre- 
quency of retinopathy has apparently in- 
creased from approximately 15 percent in 
1923 to about 40 percent in 1953. Some 
authors have observed it in as many as 
62 percent of their diabetics. It is ob- 
vious that it is assuming greater im- 
portance as a cause of blindness. 

Four stages may be observed in the 
development. The first is the appearance 
of the well known microaneurysm so well 
described by Ballantyne and also by 
Friedenwald. Small intraretinal hemor- 
rhages are also found in this stage. The 
appearance of waxy exudates marks the 
second stage. These may be small or mod- 
erate in size, or they may coalesce into 
a large lesion. The posterior pole is most 
commonly involved, and visual disturb- 
ances occur if the macula is affected. 
Larger hemorrhages may occur. The 
third stage involves the larger veins 
which are enlarged and show circum- 
scribed varicosities which resemble a 
string of pearls. These may be called 
macroaneurysms, The appearance of new 
vessels and scar tissue, or retinitis pro- 
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liferans, marks the fourth stage. This most 
frequently leads to blindness. All of these 
stages may be combined with modifica- 
tions because of arteriosclerosis, hyper- 
tension or nephritis. It is emphasized that 
all of these stages are not continuous, and 
regression may occur, particularly in the 
first or second stage. 

Current opinion supports the belief that 
retinopathy is dependent upon the dura- 
tion of the diabetes. Rare patients have 
been observed, however, who have been 
diabetics for 25 years or more who show 
no signs of retinopathy. It appears to be 
more common in young males and older 
females, suggesting the role of a consti- 
tutional or hormonal influence. Rett- 
nopathy is observed more frequently in 
those patients with hypertension or ar- 
teriosclerosis, but may occur in the ab- 
sence of either. Increased capillary fragil- 
ity is also significant, but its role is difh- 
cult to assay. 

There is close relationship between di- 
abetic retinopathy and_ intercapillary 
glomerulosclerosis, the syndrome of Kim- 
melstiel-Wilson. The histologic picture of 
the vessels of both conditions is simular, 
and the two conditions are found in the 
same patient with great frequency. The 
appearance of albuminuria, hypertension, 
edema, glycosuria and retinopathy sug- 
gests the presence of the syndrome, At- 
tention is called to the fact that intercapil- 
lary glomerulosclerosis is prone to affect 
the diabetic whose level of blood sugar ts 
comparatively low rather than the indi- 
vidual inclined to acidosis. 

Although proof is lacking, there is some 
circumstantial evidence from numerous 
authors that other hormones play a role 
in the genesis of retinopathy. It is pos- 
tulated that excessive activity or produc- 
tion of pituitary or adrenocortical hor- 
mones have an action which opposes that 
of insulin and thus are somewhat respon- 
sible for the retinal disturbance. Clinical 
observations on women who are in the 


menopause, or who have become preg- 
nant, and experiments with ACTH and 
Alloxan have suggested this theory, (7 
figures, 10 tables, 131 references) 

James W. Brennan. 


Nonnenmacher, Heinz. Heredity and 
treatment of retinoblastoma. Klin. 
Monatsbl. f. Augenh. 127 :735-746, 1955. 

This is a review of 30 cases of reti- 
noblastoma observed in Dresden between 
1935 and 1954. Eight cases were bilateral. 
“nucleation of the eye is often followed 
by X-radiation, Exenteration was neces- 
sary in one patient and death occurred 
soon after the postoperative irradiation. 

Two families with retinoblastoma sur- 
vivors could be followed. Both of them 
extend over three generations. In one 
family the affected father had two af- 
fected and two normal sons. One nor- 
mal son had five affected children, two 
of whom had bilateral tumors. (2 figures) 

Frederick C, Blodi. 


Sautter, H. Ateriosclerosis of the fun- 
dus. Klin. Monatsbl. f. Augenh. 127 :641- 
657, 1955. 

In this review article Sautter gives first 
a short pathologic survey folowing close- 
ly Bell's textbook and Friedenwald. 

The clinical picture is divided into four 
groups: 1. the simple arteriosclerotic 
fundus with increased arteriolar reflexes 
and tortuous venules (a tesselated fundus 
may appear), 2. the dry form of arterio- 
sclerotic chorioretinopathy which is char- 
acterized by a decreased permeability of 
the affected vessels and in which there 
are pigment changes and cystoid degen- 
erations especially in the periphery, 43. 
the wet form of arteriosclerotic chorio- 
retinopathy which can be observed when 
there is an increased permeability of the 
affected vessels and which leads to hemor- 
rhage, edema, deposits of fat or choles- 
terol and to macular changes, such as 
disciform degeneration and 4, the cho- 
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roidal sclerosis with a yellowish discolora- 
tion of the choroidal vessels and pigmenta- 
tion of the intervascular spaces. 

The treatment should include a low-fat 
diet, raising of the blood pressure (many 
of these patients have vascular hypotony ) 
and active hyperemia of the retinal ves- 
sels. (2 figures, 4 tables, 25 references) 

Frederick C, Blodi. 


Schenk, H. Traumatic angiopathy 
(Purtscher) after ligation of the common 
carotid, Klin. Monatsbl. f. Augenh. 127: 
669-676, 1955. 

Two patients had a traumatic arterio- 
venous fistula in the cavernous sinus with 
pulsating exophthalmus. Whitish grey 
foci along the veins developed and the 
veins had in addition numerous constric- 
tions. These changes were seen immedi- 
ately after the ligation, but not before it. 
They were of a transient nature and a 
backflow phenomenon may here be re- 
sponsible. (3 figures, 16 references) 

Frederick C. Blodi. 


Seitz, k. Central serous chorioretinitis. 
Klin. Monatsbl. f. Augenh. 127 :676-687, 
1955. 


Twenty cases were observed during the 
last two years. During the early stage the 
subjective symptoms are marked, while 
the ophthalmoscopic picture may be equiv- 
ocal. After eight days a round or oval 
macular elevation appears. A_ yellow 
choroidal spot will often appear in the 
center of this elevation, It may be sur- 
rounded by numerous white dots. The 
retinal vessels remain normal. Micropsia 
and metamorphosia are common, Paraly- 
sis of accommodation is frequent. Fever 
therapy was usually successful. A focal 
infection is probably the most important 
etiologic factor. (12 figures, 2 tables, 15 
references) Frederick C. Blodi. 


Wasilewski, M. Retinal and preretinal 
hemorrhages after blood transfusion. !’os- 


tepy Okulistyki 1:177-184, 1954. 

The authors examined 33 patients who 
had been given 297 transfusions. All but 
two were examined before the first trans- 
fusion and there were 1,400 eyeground 
examinations, Two patients had hemor- 
rhages before transfusions started, seven 
developed them after the second transfu- 
sion. Among the 12 patients who had hem- 
orrhage, it was preretinal in 11, mixed in 
two and retinal in one. All of these pa- 
tients had abnormalities of the blood; 
seven had pernicious anemia, two leu- 
kemia and three secondary anemias. The 
author feels that the blood pressure is not 
the factor in the pathogenesis of retinal 
hemorrhages. (18 references) 

Sylvan Brandon. 


Wolter, J. Reimer. Rosettes in a case of 
advanced retinitis pigmentosa. Klin. 
Monatsbl. f. Augenh. 127 :687-694, 1955. 


Numerous rosettes were found in both 
retinas of a 75-year-old man with ad- 
vanced retinitis pigmentosa. They were 
found only in dense glial scars. Silver car- 
bonate staining showed that these cylin- 
drical cells have glial processes and may 
therefore stem from glial and not from 
neuroepithelial elements. (5 figures, 23 
references) Frederick C. Blodi. 


13 
NEURO-OPHTHALMOLOGY 


Abramowicz, |. Ocular symptoms of 
intracranial tumors. Postepy Okulistyki 
1:5-18, 1954. 

The importance of ophthalmologists 
in diagnosing intracranial tumors is 
stressed. The methods of examination are 
described and the significance of the di- 
agnostic data are discussed in detail. In- 
crease in the pressure of the central reti- 
nal vein is considered significant when 
the intracranial pressure is elevated. The 
author lists symptoms and signs appear- 
ing in tumors of the frontal lobe, tem- 


| 


poral lobe, parietal lobe, occipital lobe, 
hypophysis and Rathke’s pouch, the third 
ventricle, the corpora quadrigemina and 
the subtentorial tumors and in meningi- 
omas of the region of the sella turcica and 
of the small wing of the sphenoid bone. (13 
figures, 21 references) 
Sylvan Brandon. 


Casanovas, Jose. Pupillotonia. Arch. 
Soc. oftal. hispano-am. 15:1015-1026, 
Sept., 1955. 

Casanovas reports 14 brief case his- 
tories of Adie’s syndrome; in eight the 
disturbance was bilateral and in six uni- 
lateral. Eight patients were women and 
six men. Tendon reflexes were absent in 
ten cases, Two patients had syphilis, and 
one had a history of hereditary syphilis. 
One case was associated with a cerebral 
tumor and one followed fracture of the 
orbit. Thirteen of the cases were dis- 
covered in patients coming for refraction 
or because of an external disease of the 
eye. One patient, who had been told that 
he had Argyll Robertson pupils, came in 
directly for consultation for this condi- 
tion. The literature on the evolution, eti- 
ology, localization of the lesion, differ- 


ental diagnosis and treatment is re- 


viewed. (48 references) Ray K. Daily. 


Haynes, Phillip R. A quantitative in- 
vestigation of the Marcus-Gunn phenome- 
non. Am. J. Optometry 32:621-629, Dec., 
1955. 


Instead of the usual theory as to the 
cause of the Marcus-Gunn jaw-winking 
phenomenon, this author believes it 1s 
due to a pseudo-ophthalmoplegia. For it 
to be due to an aberrant association of 
the mesencephalic portion of the fifth 
nerve and the third nerve, the eyelid 
should stay in the elevated position as 
long as the jaw is held open. Such an as- 
sociation should also occur in persons 
without ptosis. The phenomenon could be 
explained by a lesion in fibers on one side 
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of the brain stem going to the motor 
nucler controlling vertical gaze. Such a 
lesion would remove inhibitory influences 
from the higher centers, thus exaggerat- 
ing lower order reflexes. Paul W. Miles. 


Henriksson, N. G. The correlation be- 
tween the speed of the eye in the slow 
phase of nystagmus and vestibular stim- 
ulus. Acta oto-laryng. 45:120-136, March- 
April, 1955. 

A new method for the analysis of the 
movements of the eye during perrotatory 
nystagmus is described. The nystagmo- 
gram is made by electronically recording 
the potentials from the lateral angles of 
the eyes. All recordings are made under 
carefully standardized conditions. Five 
observations were made. The speed of 
the eye in the slow phase varies linearly 
with the acceleration and the duration of 
stimulus. The angular speed of the eye in 
the slow phase equals the rotation of the 
skull, when the eye is open and un- 
covered. When the subject is blindfolded 
the eye speed is less than that of the 
skull. Eye speed is constant with the 
stimulus for an individual, but varies from 
person to person. The speed of the eye is 
not correlated with the duration of 
nastagmus when using the same sort of 
stimulus for cupulometry. (8 figures, 6 
tables, 15 references) Harry Horwich. 


Lowenstein, Otto. Pupillary reflex 
shapes and topical clinical diagnosis. 
Neurology 5:631-644, Sept., 1955. 

Eight cases are presented which are 
representative of the syndromes most 
commonly encountered in clinical pupil- 
lography. Using the infra-red technique, 
findings were standardized in lesions of 
the peripheral nervous system; the di- 
encephalon and its connections to the 
midbrain close to the midline; nonirrita- 
tive partial lesions of the third nerve 
nucleus; nuclear or prenuclear irritative 
lesions of the third nerve nucleus; cen- 
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tral sympathetic irritation; and parasym- 
pathetic or sympathetic weakness, Light- 
een topical locations are described. It 
is the author’s opinion that clinical pu- 
pillography, which graphically records 
changes not observable by the unaided 
eye, aids very materially in the topical 
diagnosis of these conditions. (9 figures, 
5 references) Harry Horwich. 


Melanowski, W. H. New facts in neuro- 
ophthalmology and their clinical value. 
Postepy Okulistyki 1:19-34, 1954. 

The author reviews the anatomy and 
physiology of the neural components of 
the eye and of the intracranial visual path- 
ways and centers and describes five pa- 
tients in whom changes in the visual fields 
were due to intracranial hemorrhage, 
tumor or injury. Even small changes, such 
as difference in the color fields or in the 
electroencephalogram, may be indicative 
of a serious intracranial lesion, (16 fig- 
ures, 15 references) Sylvan Brando. 


Unger, Lothar. Optokinetic nystagmus 
in psychogenic visual disturbances. Klin. 
Monatsbl. f. Augenh. 127 :411-416, 1955. 

A 13-year-old girl had a brief hysterical 
amaurosis during which the optokinetic 
nystagmus was extinguished. This phe- 
nomenon distinguishes this type of hys- 
teria from malingering, where a nystag- 
mus can usually be elicited. (12 references) 

Frederick C. Blodi. 


14 
EYEBALL, ORBIT, SINUSES 


Albeaux-Fernet, M., and Romani, J. D. 
Malignant edematous exophthalmos. Sem. 
Hop. Paris 31:3144-3153, Oct. 14, 1955. 

Malignant exophthalmos was recog- 
nized by St. Yves in 1722. It occurs more 
commonly in males and was present in 
two-thirds of the authors’ cases. The 


edema is not confined to the orbital tis- 
sues ; pretibial edema is almost constantly 


demonstrable. The basal metabolism may 
be elevated, normal or subnormal. This 
condition most frequently follows hyper- 
thyroidism reduced by surgery, radio- 
therapy or medication. An interesting 
suggestion is that the thyrotropic hor- 
mone enhances the production of muco- 
polysaccharides, because of which in- 
creased interstitial imbibition in the orbit 
results. Early cases may be benefited by 
thyroxine (0.5 to 2 mg. daily), thyroid 
extract and androgens. In more advanced 
cases reduction of thyrotropic hormone 
may sometimes be effected by administra- 
tion of thymic extract and small doses of 
iodine. Hypophysial and orbital radio- 
therapy has an inhibitive action on the 
pituitary, which lasts however but a few 
months. The Naffziger operation, unfor- 
tunately, is not permanently effective. 
Recently, various forms of direct surgical 
attack on the hypophysis have given en- 
couraging results. This comprehensive 
paper is the seventh contribution by the 
authors on various phases of this subject. 
(2 figures, 101 references) 
James E. Lebensohn. 


Boudet, Ch. The role of the orbital phle- 
bogram in the diagnosis of tumors of the 
orbit. Arch. d’opht. 15 :597-618, 1955. 

The author comments on the etiologic 
difficulties encountered in exophthalmos 
and strongly suggests that orbital phle- 
bography be included among the diagnos- 
tic methods, The radiographic study of the 
orbital veins is accomplished by injecting 
opaque material into the angular vein. 
Intraorbital formations are detected by 
their effect of compressing the veins or of 
causing deviation of the vessels from 
their normal course. Finally, pathologic 
changes in the vessels themselves, as in 
orbital varices, can be detected. Boudet 
discusses in some detail the anatomy of 
the orbit, and particularly the anasto- 
moses of the veins. The article is illus- 
trated by phlebograms of the normal 
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orbit and of orbits with various types of 
tumors. Detailed case reports are pre- 
sented and a bibliography on phlebog- 
raphy is appended. (19 figures, 33 refer- 
ences) P. Thygeson. 


Descuns, P., Garré, H., and Aprosio, N. 
The two patterns causing traumatic 
pulsating exophthalmos. |’resse Med. 63: 
1303-1304, Oct. 5, 1955. 


Angiography demonstrates that post- 
traumatic pulsating exophthalmos is not 
invariably due to simple rupture of the 
internal carotid into the cavernous sinus, 
but is determined more frequently by a 
pre-existing congenital intracavernous 
aneurysm. The former type requires liga- 
ture of the internal and external carotid; 
the latter needs in addition clipping of 
the carotid at its exit from the cavernous 
sinus. Two cases in young women with 
congenital aneurysm revealed by angiog- 
raphy are presented, (4 figures, 21 refer- 
ences) James E, Lebensohn. 


Icken, Ernst. Hemangio-endothelioma 
of the orbit. Klin. Monatsbl. f. Augenh. 
127 :472-473, 1955. 

A case of recurrent orbital tumor in a 
13-year-old boy in reported. Exenteration 
of the orbit became necessary. The patho- 


logic evaluation was equivocal. (4 figures, 
1 reference) Frederick C. Blodi. 


Legreze, W. X-ray radiation to the re- 
gion of the hypophysis in malignant ex- 
ophthalmos. Strahlentherapie. 98 :423-429, 
1955. 


The incident of malignant exophthal- 
mos has increased, presumably because 
of increased thyreostatic therapy. Animal 
experiments have revealed the pathoge- 
netic process which is essentially a dis- 
turbance of the functional relationship be- 
tween thyroid and hypophysis. Thyreo- 
static therapy results in excessive inhibi- 
tion of the synthesis of thyroxin which 
leads to increased production of thyre- 


otropin in the hypophysis which is the 
cause of the malignant exophthalmos. 
The hyperproduction can be better con- 
trolled by radiation of the region of the 
hypophysis than by any other therapeutic 
procedure. It has the additional advantage 
that radiotherapy of the orbit is included, 
which has a beneficial effect on orbital 
inflammation. (19 references) 
F. H. Haessler. 


Lidgett, K., and Wilson, M. M. Ocular 
lesions associated with brucellosis. Re- 
ports of two cases. M. J. Australia 2 :900- 
901, Nov. 26, 1955. 

The association of Brucella infection 
with inflammatory conditions within the 
orbit is reviewed. Two cases of uveitis 
probably due to Brucella infection are re- 
ported. The authors suggest that in all 
cases of obscure inflammatory disease 
within the orbit, serum be titrated by the 
direct agglutination test and its anti- 
globulin modification for Brucella anti- 
body. (6 references) Ronald Lowe. 


Nataf, R., Besnainou, Reynon, Chante- 
nier, and Spaier. A case of exophthalmos. 
Diagnostic difficulties. Arch. d’opht. 15: 
619-622, 1955. 


The authors report the case of a woman 
of 61 years with left-sided exophthalmos 
of slow onset and without inflammation 
but with some pain. The exophthalmos 
measured 12 mm. and the globe was dis- 
placed inferiorly and externally. Motility 
was markedly restricted, with involve- 
ment of the third and sixth nerves. Physi- 
cal examination revealed an obese, hyper- 
tensive, hirsute woman with diabetes and 
advanced arthritis. Cushing’s syndrome 
was suspected. Radiography of the orbit 
revealed destruction of the superior in- 
ternal quadrant of the orbital wall but 
the nasal sinuses were apparently normal, 
Surgical intervention disclosed a giant 
suppurating frontal mucocele with an ex- 
traordinary volume of mucopus. The dura 


7M ABSTRACTS 


meter was exposed due to bone destruc- 
tion. The exophthalmos regressed and 13 
months later the patient had normal 
vision, fields, and ocular motility. 


P. Thygeson. 


Pettinati, Sergio. Radiographic study 
of orbital fractures. Rassegna. ital. d’ottal. 
24 :294-320, July-Aug., 1955. 

A survey of a very large number of 
X-ray films showed that 40 percent of 
them were made for injuries to the orbit. 
The anatomy and complexity of the struc- 
tures in this region require that films be 
made from several angles. Transportation 
by means of motorcycles and motor 
scooters in Italy is given as one reason 
for so many head injuries. Close coopera- 
tion between the surgeon and the radi- 
ologist is essential. (10 figures, 3 tables, 
31 references) Eugene M. Blake. 

Schulte, D. Pseudotumor of the eye and 
the orbit. Klin. Monatsbl. f. Augenh. 127: 
385-390, 1955. 

A 49-year-old woman had bilateral iritis 
15 years ago, 5 years ago a bilateral scleri- 
tis and 10 years later bilateral dacryo- 
adenitis which was irradiated four years 
ago. She came to the clinic with a bilateral 
exophthalmus (right more than left) and 
a solid retinal detachment in the left eye. 
There was a bilateral ptosis and some 
ocular palsies. A biopsy of the right orbit 
revealed an unspecific granuloma. Irradia- 
tion of the orbit did not prevent progress 
of the disease and vision is now light per- 
ception in the right eye and 5/35 in the 
left. It is assumed that the inflammatory 
process of the left orbit also involved the 
choroid, (5 figures. 4 references) 


Frederick C. Blodi. 


Shang-Hsien, H., Kung-Choung, A., 
and Shu-Hsing, A. P. Granular cell myo- 
blastoma of the orbit. Chinese M. J. 73: 
437-440, Sept.-Oct., 1955. 


A case of granular cell myoblastoma of 
the orbit is reported. The microscopic 
characteristics and differential diagnosis 
are briefly discussed. (2 figures, 14 refer- 
ences) Irwin E. Gaynon. 


15 
EYELIDS, LACRIMAL APPARATUS 


Costi, C. The results of the first at- 
tempts to intubate the naso-lacrimal sac in 
dacryocystitis. Arch. Soc. oftal. hispano- 
am. 14:1409-1411, 1954. 


The tabulated resuits of 14 cases in 
which a polyethylene tube was _ intro- 
duced into the naso-lacrimal duct, after 
the sac was exposed and incised, showed 
good results in five. The tube was toler- 
ated well in 11 cases, and badly in three. 
In these three the sac was finally ex- 
tirpated. Permeability was restored in five 
cases, the sac was permeable with diffi- 
culty in five cases, and the obstruction 
remained complete in four cases. In the 
five patients in whom of permeability was 
difficult it was restored with several prob- 
ings. There was no epiphora in seven 
cases, and in seven cases it continued. 


(1 table) Ray K. Daily. 


Frezotti, Renato. Epidemiology of pal- 
pebral leishmaniasis. Gior. ital oftal. 8: 
312-321, July-Aug., 1955. 

A patient with a leishmania lesion in 
the medial third of the upper lid is 
described. It is associated epidemiologi- 
cally with cutaneous leishmaniasis de- 
scribed by Agostini and others in the pro- 
vince of Siena and Grosseto. Treatment 
by the systemic administration of a prep- 
aration of antimony was successful; no 
local treatment was applied. (2 figures, 
15 references) V. Tabone. 


Juge, P. Dacryocystorhinostomy : tech- 
nique of attaching the lacrimal sac in the 
nasal fossa. Arch. d’opht. 15:732-735, 1955. 
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The author reviews the technique of 
dacryocystorhinostomy and notes that one 
of the difficult features of the operation 
is the suturing of the sac to the nasal 
mucosa. The sutures have a tendency to 
cut out with resultant malposition. Fail- 
ure of the operation is believed in many 
instances to result from the canalicular 
orifice’s being too near the upper edge of 
the bony opening. The author proposes 
a surgical modification that involves the 
utilization of the entire sac, The sac is cut 
loose from the nasolacrimal duct and the 
cut end is attached by four sutures to a 
circular orifice in the nasal mucosa, 3 to 
4 mm. wide and in the center of the bony 
opening. The sutures are placed, one pos- 
teriorly, two laterally, and one anteriorly. 
If the sac is too long, its length is ad- 
justed by scissors to an optimum. No 
folds or traction lines should occur. The 
results of this procedure have been satis- 
factory. (3 figures) P. Thygeson. 


Mietke, Hans. Cytomegaly of the lacri- 
mal gland. Klin. Monatsbl. f. Augenh. 
127 :400-403, 1955. 

Cytomegaly is a virus disease which is 
characterized by the appearance of large, 
unilocular cells in glands (especially 
salivary glands) and the parenchymatous 
organs. These cells contain inclusion 
bodies, This 59-year-old woman had re- 
current orbital tumors on one side. The 
appearance of the characteristic large cells 
in the cirrhotic lacrimal gland revealed 
the diagnosis. (2 figures, 8 references) 

Frederick C. Blodi. 


Orban, Tibor. A papillary, proliferating 
cystadenoma of Moll’s glands. Klin. 
Monatsbl. f. Augenh. 127 :473-477, 1955. 


Histologically, a recurrent tumor in 
the upper lid of a 77-year-old man proved 
to be a cyst-like tumor of a sweat gland. 
(6 figures, 12 references) 

Frederick C. Blodi. 


la Rocea, Vito. Retraction of the upper 
lid after enucleation. Gior. ital. oftal. 8: 
356-359, July-Aug., 1955. 

A case of retraction of the upper lid 
following enucleation is described; treat- 
ment was successful by means of a fascia 
lata graft. The technique used is de 
scribed. (4 figures, 2 references) 

V. Tabone. 


Strampelli, B. A practical modification 
of the method of Cattaneo for the correc- 
tion of ptosis. Boll. d’ocul. 34:395-402, 
July, 1955. 

The author describes a ptosis operation 
in which a band of orbicularis muscle is 
hooked around a previously outlined 
button of skin at the midpoint of the 
brow line. He states that the final result 
has been excellent in the 12 patients on 
whom he has performed this operation. 
(6 figures) William C. Caccamise. 


16 
TUMORS 


Maddock, W. G. and Lien, R. M. Calei- 
field liver nodules from metastatic pri- 
mary melanoma; ocular primary fifteen 
years previously. Northwestern Univ. 
Med. Sch. Quart. Bull, 29:374-379, 1955. 

This patient had an enucleation per- 
formed for melanoma 15 years ago. Five 
years after the onset axillary metastases 
were removed. Now he has metastases 
in the liver. Roentgenographic examina- 
tion of the liver revealed multiple calci 
fied areas. At surgery, the metastases 
were found to be encapsulated by a dense 
collagenous capsule and calcium salts, 
indicating an unusual degree of resistance 
to tumor growth. The patient is alive and 
working at his occupaton. (2 figures, 21 
references) Irwin EF. Gaynon. 


Negri, L., and Rizzini, V. Biological as- 
pects of malignant melanomas of the 
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uvea. Gior. ital oftal. 8:292-311, July- 
Aug., 1955. 


Material obtained from 15 cases of 
melanoma of the uvea was studied histo- 
chemically. Details of cases are given as 
well as details of coloration. The follow- 
ing substances were particularly studied: 
1, glycogen, 2. nucleic acids, and 3. lipoids 
and other substances staining with Sudan 
Ill. Glycogen was found in variable but 
often considerable quantities; different 
methods of coloration gave different fig- 
ures for nucleic acids. The great preva- 
lence of cells of type A according to Cas- 
person, is stressed. Substances taking 
Sudan III coloration were usually abun- 
dant in the cytoplasm of cells, mostly in 
the form of fine granules. The importance 
of the findings in relation to the prognosis 
is discussed. (7 figures, 38 references) 


V. Tabone. 


Trzcinska-Dabrowska, 7. Melanoma of 
the eye. Postepy Okulistyki 1:184-197, 
1954. 

The author reviews classification, eti- 
ology and pathogenesis of melanomas. 
Their origin from the neuroepithelium is 
accepted, The clinical course of a mela- 
noma is described including the methods 
of diagnosis. The experience in 46 cases is 
described; 34 of them originated in the 
choroid, five in the conjunctiva, three in 
the ciliary body, one in the iris and in the 
lid and in two the origin was uncertain. 
Microscopically there were 18 tumors of 
mixed cell origin, 14 epitheloid, 13 fusi- 
form A and 1 fusiform B. The melanomas 
appeared most frequently in the fifth dec- 
ade of life, they were fairly large because 
of late examination; detachment of the 
retina and glaucoma were frequent. Prog- 
nostically epithelioid cells were a sign of 
malignancy whereas the presence of 
reticulum suggested a more benign 
course. (12 figures, 16 references) 

Sylvan Brandon, 
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INJURIES 

la Rocca, Vito. Argyrosis of the ante- 
rior sector of the eye. Gior. ital. oftal 8: 
352-355, July, Aug., 1955. 

A patient is described in whom there 
was chronic argyrosis of the nails, the 
conjunctiva, the cornea and the lens. The 
man had been exposed to silver salts for 
43 years. The cataractous lens was re- 
moved successfully, but the patient died 
two years later with tumor of the liver. 
The possible association of this tumor 
with deposition of silver in the liver, as 
well as some medicolegal aspects of com- 
plicated cataract, are discussed. (3 figures, 
6 references. V. Tabone. 


Schoenewald, H. K. Extraction of a 
piece of glass from the chamber angle. 
Klin. Monastbl. f. Augenh. 127 :596-600, 
1955, 

A 12-year-old girl was injured when a 
bottle exploded, The left eye remained 
irritated for 10 months. The piece of glass 
was visible with the gonioscope and could 
be extracted with a cataract forceps. (32 
references) Frederick C. Blodi. 


Zintz, RK. Traumatic damage to the 
chiasm. Klin. Monatsbl. f. Augenh. 127: 
539-546, 1955. 

Injuries of the chiasm are rare and 
occur with fractures of the skull. They 
are not caused by boney fragments injur- 
ing the chiasm but by a sagittal tear 
through that structure (Coppez). It oc- 
curs when a severe blow hits the occipital 
or frontal area. One case was seen (21- 
year-old man, motorcycle injury) where 
the typical bitemporal hemianopia fol- 
lowed. In another patient, however (49- 
year-old man, fall from tractor), a binasal 
hemianopia developed. It must be as- 
sumed that in this case the small vessels 
from the carotid artery to the chiasm were 
ruptured, (4 figures, 34 references) 

Frederick C. Blodi. 
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SYSTEMIC DISEASE AND PARASITES 


Buesa, Lorente. Ocular filariosis. Arch. 
Soc, oftal. hispano-am. 14:1417-1422, Dec., 
1954. 

The author reports a case of filariosis of 
the conjunctiva in a woman who resided 
for a year in Spanish Guinea, After living 
there for six months she was bitten in 
the foot by an insect; the bite produced 
an irritation which lasted one year. Some 
time later she noticed a thread in her left 
eye, which when extracted by the author 
proved to be a Filaria Loa. After the ex- 
traction the patient had blood studies, 
which were negative for the parasite, and 
for the two and one half years after the ex- 
traction she had no further symptoms. (3 
figures, 5 references) Ray K. Daily. 


Kato, K., Abe, Y., and Suzuki, S. Ocu- 
lar symptoms and blood pressure of the 
central retinal artery with heart diseases. 
Acta Soc. Ophth. Japan 59:1364-1370. 
Sept., 1955. 

Ocular findings, with special reference 
to the retinal blood pressure in 69 patients 
with anomalies of the heart, are described. 
A congestion of conjunctiva and retina in 
two patients and a retinal thrombosis in 
one were the only ocular manifestations 
ascribed to anomalies of the heart. How- 
ever, anomalous blood pressure in the 
central artery of the retina was common. 
The diastolic retinal pressure was low in 
aortic stenosis and mitral stenoinsuffi- 
ciency. It was high in patients with te- 
tralogy of Fallot. In a patient with a per- 
sistent Botallo’s duct, retinal systolic 
pressure was high. With mitral insuffi- 
ciency there was a lowering of retinal di- 
astolic pressure and the proportionately 
more lowering was higher than in the 
radial artery. A similar relationship was 
observed in the systolic pressures of 
mitral-stenoinsufficiency. 

The authors further describe the im- 
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provement in the anomalous retinal blood 
pressure after heart surgery. (6 tables) 
Yukihiko Mitsui. 


Lee, F. M. Ocular manifestations in 
xeroderma pigmentosum with report of 
three cases. Chinese M. J. 73:429-435, 
Sept.-Oct., 1955. 

Three cases of xeroderma pigmentosum 
with ocular manifestations are described. 
All the patients were girls from 8 to 12 
years of age. One of them had a family 
history of consanguineous marriage. The 
skin lesion developed quite early in life. 
Both the ocular and skin manifestations 
were marked. The symptoms improved 
after radiotherapy. The patients in cases 
two and three were sisters. Their ocular 
manifestations and clinical symptoms 
were very similar. (9 figures, 11 refer- 
ences) Irwin E. Gaynon, 


Leipert, Gotthard, Fatty aqueous and 
temporary hyperlipemia in Sheehan's syn- 
drome. Klin. Monatsbl. f. Augenh. 127: 
558-565, 1955. 

Sheehan's syndrome is a postpartum 
hypopituitarism caused by a _ vascular 
atrophy of the hypophysis. The second- 
ary hypothyroidism may lead to hyper- 
lipemia. A 34-year-old woman had her 
last delivery 13 years ago. Since then she 
felt weak, had chills, myxedema, lost her 
hair, and xanthomas developed on the 
skin. She came to the clinic because of a 
cyclitis in the right eye. The aqueous in 
that eye was milky and contained about 
10 percent fat. There was a lipemia of 
the retinal vessels and the total fat in the 
serum was 4.4 percent. There were also 
lipoid deposits in the cornea. The condi- 
tion improved on fat-free diet. (1 figure, 
4 tables, 22 references) 

Frederick C. Blodi. 


Mata Lopez, Pedro, Rheumatic ocular 
diseases. Arch. Soc. oftal. hispano-am. 15: 
1039-1053, Sept., 1955. 


740 


The literature on the modern concep- 
tion of the rheumatic ocular syndromes, 
which may be adaptation syndromes or 
collagenous diseases, is reviewed. The di- 
agnostic difficulties of rheumatic diseases 
limited to the eye are pointed out, and two 
illustrative cases briefly reported. One pa- 
tient had a resistant monocular nodular 
episcleritis and the other an acute mo- 
nocular tenonitis. A year later one patient 
developed a chronic polyarthritis, and the 
other an articular osteoarthritis. A case 
of embolism of the central retinal artery 
in a patient, 22 years old, with acute rheu- 
matic endocarditis is reported to illustrate 
the possibility of ocular complications in 
cases of cardiac rheumatic disease, That 
chronic arthritis may be associated with 
ocular lesions of nonrheumatic etiology 
is illustrated by the report of chronic 
arthritis and acute uveitis in a woman 35 
years of age. After a tonsillectomy and 
the removal of buccal sepsis, the uveitis 
cleared, but the rheumatic condition per- 
sisted unimproved. The subject is divided 
into sections on idiopathic and secondary 
rheumatic ocular lesions, the localization 
of lesions in the various segments of the 
globe and in the vascular tunic, diagnosis, 
and treatment. (43 references) 


Ray K. Daily. 


Sasamoto, M. Relation of acetylcho- 
line test with blood pressure and fundus 
finding in hypertensive patients. Acta 
Soe. Ophth. Japan 5§9:1371-1382. Sept., 
1955. 

Sasamoto studied the acetylcholine test 
in hypertensive patients, One observes 
an erythema caused by an injection of the 
agent for 90 minutes. In normal man, the 
reaction is strong and the duration of the 
positive reaction is over 75 minutes, In 
hypertensive patients, there is a reduc- 
tion in the intensity and duration of the 
reaction parallel to an advance in the 
fundus change, and an increase in the 
diastolic blood pressure of the body. In 
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the stage IV of hypertension by Keith- 
Wagener, the reaction is the lowest in 
general and the duration is less than (0) 
minutes. 

The author believes that the test gives 
an indication of the functional state of the 
artery and, therefore, a basis for judge- 
ment of prognosis in hypertensive patients. 
The Keith-Wagener classification pro- 
vides evaluation of the anatomic stage of 
the hypertension and the present test of a 
functional stage. (5 figures, 8 tables, 33 
references) Yukihiko Mitsui. 


Takahashi, M. Anoxia in the central 
nervous system, particularly in the visual 
pathway, caused by pitressin. Acta Soc. 
Ophth. Japan 59 :1388-1397. Sept., 1955. 


This is a study of the changes in the 
central nervous system caused by repeated 
pitressin (vasopressin) injections in rab- 
bits. The agent was given intravenously, 
four units per Kg. body weight as one 
injection, for four times in one day. Clini- 
cally, an atrophy of the optic nerve began 
to appear about one month after the in- 
jection. An ataxia appeared two weeks 
later. Mydriasis and disappearance of light 
reflex became apparent meantime. His- 
tologically, Takahashi was able to demon- 
strate a demyelinating process in the cen- 
tral nervous system following a vessel con- 
traction and thrombus formation. He con- 
siders the experiment an aid in the ex- 
planation of the developmental mechanism 
of multiple sclerosis and like conditions, 
(18 figures, | table, 19 references) 

Yukihiko Mitsui. 


Trias De Bes, L., Sanches Lucas, J. G., 
and Ballesta Barcons, F. A case of Taka- 
yashu’s syndrome: the pulseless disease. 
Brit. Heart J. 17 :484-488, Oct., 1955. 

A case of pulseless disease in a 19-year- 
old woman is described. No pulsation 
could be felt in the carotid, axillary, 
brachial or radial arteries. In the right 
eye there was a complete cataract, pos- 
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terior synechiae, iris atrophy, and a ma- 
lignant secondary glaucoma that later 
made it necessary to enucleate the eye, In 
the left eye there were some peripheral 
opacities of the lens, filaments and float- 
ing bodies in the vitreous, and early 
primary optic atrophy. The retina was 
yellowish, its veins were markedly en- 
larged, the blood flow was irregular and 
in color like coffee grounds. A large 
arteriovenous anastomosis was seen in 
the temporal portion of the retina. Vision 
in the left eye was 1/10. Examination of 
the enucleated eye revealed mesenchymal 
anomalies which suggest a possible con- 
genital basis for the disease. (4 figures, 7 
references) Irwin E, Gaynon. 


Venturi, G. Temporal arteritis (case re- 
port). Arch. di ottal. 59:453-488, Nov.- 
Dec., 1955. 


The author presents an extensive re- 
view of the literature and a detailed re- 
port of a case of temporal arteritis. (72 
references) John J. Stern. 
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CONGENITAL DEFORMITIES, HEREDITY 


Goslich, Hildburg. Clinical and electro- 
retinographic examinations of three gen- 
erations of familial hereditary juvenile 
macular degeneration. Klin. Monatsbl. f. 
Augenh. 127 :657-663, 1955. 


Four members of a family with the 
Stargardt type of macular degeneration 
could be examined. The central vision was 
poor even in the youngest member. The 
ERG, however, was normal in all pa- 
tients, except for a slight depression of 
the b-wave in the oldest member (62- 
year-old man). This is another proof that 
this type of tapetoretinal degeneration 
affects the cones only. (4 figures, 32 ref- 
erences) Frederick C. Blodi. 


Leuenberger, Adolf. Congenital mi- 
crophthalmus and other malformations of 
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the visual organ. Arch. f. Ophth. 156:162- 
176, 1955. 

A prematurely born girl who died four 
days after birth showed the following 
malformations: bilateral absence of lens, 
iris, ciliary body and cornea, Well de- 
veloped and vascularized connective tis- 
sue and retinal folds extending into the 
space of the vitreous body resembled a 
coloboma. In the left eye a hyaloid artery 
persisted. The malformation probably be- 
longs into the group of retinal dysplasias. 
(4 figures, 25 references) 

* Ernst Schmerl. 


la Rocca, Vito, Atypical coloboma of 
the choroid and of the optic disc. Gior. 
ital. oftal. 8:348-351, July-Aug., 1955. 

A patient is described in whom there 
was a partial coloboma of the optic disc 
and of the choroid in one eye, and a 
pseudopapillitis in the other. This patient 
had a cavernous angioma of the face in 
childhood, a datum which supports the 
theory of Collins that the vascular eti- 
ology of colobomas is acceptable. (1 fig- 
ure, 7 references) V. Tabone. 


Urrets-Zavalia, Jr., Alberto. Familial 
primary hypoplasia of the orbital margin. 
Tr, Am. Acad. Ophth. 59 :42-59, Jan., 1955. 

The author describes the pedigrees of 
two identically affected families with 
craniofacial dysostosis. Characteristics of 
this rare disorder of high familial inci- 
dence are marked agenesia of the orbital 
margin, polymorphic lacrimal anomalies 
and aplasia of tarsal plates and skin of 
lids. The condition is transmitted as a 
dominant character. (8 figures, 45 refer- 
ences) Theodore M. Shapira. 


Vannini, Angelo. Gonioscopy in con- 
genital cataracts. Rassegna ital. d’ottal. 
24 :281-284, July-Aug., 1955. 

Many eyes with congenital cataract 
show mesodermal tissue in the angle of 
the anterior chamber and fetal defects 
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in other structures of the globe. Such 
alterations often indicate the period of 
development when the anomalies arose. 
Three cases are illustrated. In one case 
mesodermal tissue covers the ciliary 
muscle and scleral trabeculae, the second 
shows insertion of the iris on the corneal 
wall, while in the third the iridocorneal 
angle is occupied by abnormal uveal tra- 
beculae. (3 figures in color, 4 references) 
Eugene M. Blake. 
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HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 
Viel, Benjamin, et al. The ophthalmo- 
logic problems of the school children in 
Santiago. Arch. chil. de oftal. 12:69-74, 
Jan.-June, 1955. 
The 


authors have examined several 


thousands of school children in Santiago 
and believe that, for lack of specialists 
and nurses, a routine eye examination 


should not be part of the regular school 
examination. They found few abnormali- 
ties during their survey, but do recom- 
mend that visual acuities be tested peri- 
odically by someone in the school. Only 
those children who have low acuity should 
be referred for further examination. (3 


tables) Walter Mayer. 


Watkins-Pitchford, D. The assessment 
of eye injuries in industry. Tr. Ophth. 
Soc. U. Kingdom 74 :523-525, 1954. 

As the minister of National Insurance, 
the author gives a short account of the 
National Insurance Act of 1948, which 
insures (a) all persons against personal 
injury by accident provided the injury 
arises out of and in course of insurable 
employment and (b) persons ill with cer- 
tain diseases known as prescribed dis- 
eases provided that the insured person is 
in the related occupation at the time 
of onset. Beulah Cushman. 


NEWS ITEMS 


Edited by Donato J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 12th of the month. For adequate publicity, notices of post- 
graduate courses and meetings should be received three months in advance. 


DeATHS 


Dr. Joseph Stanton Hory, New York, New York, 
died January 1, 1956, aged 60 years. 

Dr. Tom Otto W. Meissner, Athens, Georgia, 
died September 29, 1955, aged 44 years. 

Dr. Samuel Archard Morris, Los Angeles, Cali- 
fornia, died December 3, 1955, aged 51 years. 

Dr. George Waverly Nairn, Warsaw, New York, 
died October 28, 1955, aged 60 years. 

Dr. Peter Hunter Thompson, Boston, Massachu- 
setts, died December 1, 1955, aged 82 years. 


ANNOUNCEMENTS 
OCRTHOPTIC COURSE OF FERED 


The Kresge Eye Institute again offers its facili- 
ties for the training of orthoptic technicians, This 
program is open to any young woman over 20 years 
of age, who has successfully completed at least two 
years of college or is a graduate nurse. Good health 
and vision are required of the trainees. 

The course consists of 12 months’ didactic and 
practical training. Didactic training, which is part 
of the basic ophthalmology course for doctors at 
Wayne University Graduate College of Medicine, 
will be given five mornings a week for the first 
semester. Lectures on refraction, retinoscopy, physi- 
ological optics, perimetry, ocular anatomy, neuro- 
anatomy, and motility are given by members of the 
Kresge Eye Institute staff and professors of Wayne 
University College of Medicine. 

Practical training must begin in mid-August, one 
month prior to the beginning of the lecture courses. 
This practical training continues for one year, at 
which time students are eligible to take the board 
examinations for certification given by the Ameri- 
can Orthoptic Council orally in August and in writ- 
ing each fall. 

Limited financial assistance is available for some 
students who require it. Requests may be made 
either through Kresge Eye Institute or the Delta 
Gamma Fraternity (Mrs. H. V. Draheim, 19641 
Coral Gables, Birmingham, Michigan. ) 

For further information write to: 

A. D. Ruedemann, M.D. 
Kresge Eye Institute 
690 Mullett Street 
Detroit 26, Michigan 


Acta XVII Concress 


Acta XVII Concilium Ophthalmologicum 1954 
(Canada-United States of America), the official 
publication of the XVII International Congress of 
Ophthalmology has been distributed to full members 
and advance subscribers. A limited number of sets 


— 


(three volumes) are still available. Price: $20.00 
postpaid. Send orders and remittance to: 
W. L. Benedict, M.D... Secretary-(eneral 
100 First Avenue Building 
Rochester, Minnesota 


HoME STUDY COURSES 


The 1956-1957 Home Study courses in the basic 
sciences related to ophthalmology and otolaryngol- 
ogy, which are offered as a part of the educational 
program of the American Academy of Ophthal- 
mology and Otolaryngology, will begin on Septem- 
ber 1, 1956, and continue for a period of 10 months. 
Detailed information and application forms can be 
obtained from: 

Dr. William L. Benedict, 
Executive Secretary-Treasurer 
100 First Avenue Building, 
Rochester, Minnesota 


Registrations should be completed before August 
15, 1956. 


CORTHOPTIC EXAMINATIONS 


The annual examination of orthoptic technicians 
by the American Orthoptic Council will be con- 
ducted in August and October, 1956, 

The written examination will be nonassembled 
and will take place on Thursday, August 23, in 
certain designated cities and will be proctored by 
assigned ophthalmologists. 

The oral and practical examinations will be held 
on Saturday, October 13, in Chicago just preceding 
the meeting of the American Academy of Ophthal- 
mology and Otolaryngology. 

Application for examination will be received by 
the office of the Chairman of Examinations: 

Dr. Frank D. Costenbader 
1605 22nd St., N.W. 
Washington &, D.C. 


Applications, which must be accompanied by the 
examination fee of $30.00, will not be accepted after 
July 1, 1956. 

SocrerTies 
WILMER MEETING 


The 15th clinical meeting of the Residents As- 
sociation of the Wilmer Ophthalmological Institute 
of The Johns Hopkins Hospital and University, 
was held in Baltimore April 19-21. 


PITTSBURGH MEETING 


On the ophthalmology program of the joint meet- 
ing of the Pittsburgh Ophthalmological Society and 
the Pittsburgh Otological Society with the South- 
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western Pennsylvania chapter of the American 
College of Surgeons held recently in Pittsburgh 
were: 

Medical motion pictures: (Dr. Jay G. Linn, Jr. 
presiding ) : 

“Corneal transplantation for endothelial and epi- 
thelial dystrophy (Fuchs),” “Cataract extraction: 
The technique of zonule stripping,” “Cataract ex- 
traction by inferior approach after filtering opera- 
tion for glaucoma,” “Cataract with glaucoma,” 
“extraction of cataractous lens after filtering glau- 
coma operation,” and “Mechanical forces in intra- 
capsular cataract extraction.” 

Lr. Thomas C. McLellan presided over the Sym- 
posium on retinal detachment : 

“(General considerations and classification of de- 
tachment of the retina,” Dr. Graham Clark, New 
York; “Examination of the patient: Using direct 
and indirect ophthalmoscopy, as well as the slitlamp 
examination of the vitreous,” Dr. Harvey E. 
Thorpe, Pittsburgh; “The diathermy operation: 
Objective, methods and currents,” Dr. Clark; “The 
scleral folding operation: Indications, advantages 
over other scleral shortening operations, and tech- 
niques,” Dr. William G. Everett; “Postoperative 
care,” Dr. Clark. 

Symposia on preoperative and postoperative care 
and on auto injuries were also presented. 


Pucer SouUND ACADEMY OFFICERS 


Otheers of the Puget Sound Academy of Oph- 
thalmology and Otolaryngology are: President, Dr. 
Russell T. Horsheld; president elect, Dr. A. George 
Hanson; secretary-treasurer, Dr. Willard F. Goff; 
trustees, Dr. R. T. Horsfield, Dr. A. G. Hanson, 
Dr. W. F. Goff, Dr. W. C. Cameron, Dr. J. A. 
Weber, Dr. FE. D. Anderson, and Dr. C. D. F. Jen- 
sen. 


Los ANGELES SOCIETY 


The Los Angeles Society of Ophthalmology and 
Otolaryngology meets at the Los Angeles County 
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Medical Association Building, 1925 Wilshire Boule- 
vard, Los Angeles, at 6:00 p.m., on the fourth Mon- 
day of each month (otolaryngology section) and 
the first Thursday of each month (ophthalmology 
section) from September to June, inclusive. 

Officers for the society are: President, Dr. Le- 
land R. House; secretary-treasurer, Dr. Sol Rome; 
chairman ophthalmology, Dr. Stephen J. Popovich ; 
secretary ophthalmology, Dr. Richard Kratz; chair- 
man otolaryngology, Dr. Harold Boyd; secretary 
otolaryngology, Dr. Howard G,. Gottschalk. 


RicHMOND (VIRGINIA) SOCIETY 

The Richmond (Virginia) Eye, Ear, Nose and 
Throat Society meets the first Tuesday of May and 
October at the Commonwealth Club. Officers of the 
society are: President, Dr. Ed Bryce; secretary- 
treasurer, Dr. Charles N. Romaine. 


KROOKLYN MEETING 


At the 137th regular meeting of the Brooklyn 
Ophthalmological Society, Dr. Harold Whaley 
Brown spoke on “Convergence insufficiency,” and 
Dr. J. Arnold DeVeer discussed “Conjunctival 
nevi.” 

PERSONALS 


Dr. Frederick C. Blodi, lowa City, Iowa, has 
been elected to honorary membership in the Kansas 
City Society of Ophthalmology and Otolaryngology. 


Presentation of Sir Stewart Duke-Elder’s por- 
trait (painted by Ruskin Spear, R.A.) jointly by 
The Faculty of Ophthalmologists and The Ophthal- 
mological Society of the United Kingdom took 
place on April 26, at the Royal College of Surgeons, 
Lincoln's Inn Fields, London. 


Dr. Arthur J. Bedell, Albany, New York, has 
been elected the first honorary member of the Oph- 
thalmological Society of South Africa. 


. 
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fitting that’s proper 


When the final screw is tightened and the last lens polished, 
it’s proper fitting that counts. Your CUILD OPTICIAN’s 
highest standards of technical accuracy go hand in 

hand with his skilled fitting to insure your patient's 


comfort. When your prescription is filled by your 
GUILD OPTICIAN you know that your patient will 
wear his needed correction. 
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Unprecedented Accuracy— 
Maintained Accuracy— 
with the 


Mueller Electronic Tonometer 


Greoter physical accuracy than any 
existing mechanical lever device— 
twe to four times the sensitivity of 
the conventional mechanical tonom- 


maintained accuracy—tfree from all 
loss due to wear of mechanically 
moving ports. Simple to use, easy 
to read, the Electronic Tonometer is 
alwoys accurate. 


Individually tested, each instrument is certified to produce readings well within the new limits of 
accuracy established by the Committee on Standardization of Tonometers. 


Complete, for 110-120 volts, 60 cycles, AC, each $257.50 
Comptete with special swivel wall-mount bracket, as illustrated, each ............. $289.00 


informative Booklet Sent Free Upon Request 


WMUELLER 2. co. 


330 South Honore Street 
Chicago 12, Illinois 
Rochester, Minn. « Dallas, Tex. * Houston, Tex. 


Instrumentation for 


MICRO-GONIOSCOPY 
and GONIOTOMY 


after Otto Barkan, M.D. 
GONITOSCOPE floor model (illus- 
ted 360 


000000 
GONITOSCOPE stand only ..... 185.00 
CORNEAL MICROSCOPE Ba. 

or Haag-Streit (single Obj) . 175.00 
Double jective Microscopes ... . 225.00 
Your own roscope 

adapted to gonioscope ........ 10.00 
Ono Barkan 

lamp) with plug in trans 


ormer 

Otto HBarkan-Koeppe Diagnostic 

Lens (for the angle) 

small 17 mm 

(medium) 18 & 19 large (adult) 

Otte Barkan Surgical Goniotomy 

Lens small (infant) med. 


Otte Barkan Surgical Knife (lat. 

9.75 
Otto Barkan  Cpereting Lamp . 65.00 
Floor stand for above .........«. 20.00 


PARSONS OPTICAL 
LABORATORIES, INC. 


518-20 Powell Street 
ath, San Francisco 2, Calif. 


ist 
«eter, These two facts alone moke 
the Electronic Tonemeter a diag- 
% nostic instrument of extreme valve. 
This wnprecedented occuracy is 
_ 


AMERICAN JOURNAL OF OPHTHALMOLOGY XXXII 


SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
ESTABLISHED 1875 PARIS 


McLEAN TONOMETER 


This is a most accurate instrument for measuring intraocular pressure. 
It is simple in construction and operation, has a direct reading scale, The 
scale shows normal and abnormal limits of tension in red and black. 


Supplied in case, $55.00 


HERTEL EXOPHTHALMOMETER 


Improved over the original German model, in that it has front surface 
mirrors which do away with parallax, this exophthalmometer enables the 
examiner to measure the degree of exophthalmos accurately and rapidly 


without assistance. 


The right member slides over a calibrated millimeter rule. kach member has two mirrors mounted at 
right angles, one above the other. When the instrument is in position, with the two cuter points in contact 
with the temporal margin of each orbit, the profile of the cornea is seen in one mirror and the scale in the 


other. The scale reading directly above the corneal images gives its protrusion in millimeters, 


The separation of the two members is shown on the slide. All measurements of the same case must be 


made with the members separated to the same reading on the sliding scale. 


Supplied in case. Price $55.00 


NEW PLASTIC CLIP-ON PRISMS 


BY CONRAD BERENS, M.D. 


These new prisms may be worn for trial purposes while 
the eyes are performing the work for which the correc- 
tion is prescribed, proving that the prescription will be 
most helpful and comfortably worn. 


Prisms are round making it possible to ro- 
tate to any axis and are made in two sizes 
40 mm. and 4 mm. 


Set contains | pair each 1-2-3 4-5-6 diopters 
with four frames and small screwdriver. 
Price $30.00 


Available at all Optical and Surgical Suppliers. 


Manufactured by 
4920 N. Lawrence St. R. O. GULDEN Philadelphia 20, Pa. 
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BENSON'S complete prescription 


service includes... 


The light-absorptive lens 
that provides 
greater eye-comfort 
for your patients. 


C) Soft-Lites provide protection from over-brightness to light- 
sensitive eyes*. They absorb and transmit light naturally and 
comfortably, allowing all colors to be viewed in their natural 


proportions. 
C) Soft-Lites are pleasing in appearance . . . duplicating natural 
flesh tints . . . blending harmoniously with the complexion . . 


casting no shadows under the eyes. 


Soft-Lites are made in all commonly used forms . . .and in 
shades to meet every indoor requirement. 


%* Aware of the “over-brightness” problem, Sylvania Electric Co. 
has produced the pink Sofilight bulb for domestic use. The 
tremendous response to this bulb is another indication of the 
public's desire for more comfort in lighting and viewing. 


We suggest you recommend SOFT-LITE to your patients and that 


you take advantage of BENSON’S prompt prescription service 
when your prescriptions call for SOFT-LITE. 


Since 1913 


LaBoraTories CONVENIENTLY LOCATED IN UrreR Mipwest Cities 


ARTIFICIAL EYES GREINER & MUELLER 


MADE TO ORDER 


Phone FR 2-4449 
Branches at Kensas City, Mo., Detroit, Mich. 


Our experts visit Milwaukes, Madison, Minneapolis and 
St. Lowls reguiarty. Serving the Middie West since 1924. 


Eye making has been a family tradition 
with us since 1835 


S| Benson Executive Offices * Minneapolis 2, Minn. 
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OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 


“Take advantage of our Used Instruments Exchange when buying or selling used 
equipment of any kind. For information write to address below.” 


The Unique | 
GOLDMANN SLIT LAMP 


® One Arm Control 


® Hruby Lens for Fundus Exam- 
ination 
Many Other Advantages 
U.S. Agents Also for: 


Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 


ment. 


Can Be Mounted on B & L or AO 
Stands. 


Trade in Allowance for Poser and Universal Lomps 


ALFRED P. POLL 


mic Instruments o 
West 55th Street, New York 19, N.Y. 


— 
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TRANSACTIONS of the AMERICAN 
OPHTHALMOLOGICAL SOCIETY 


Ninety-first Annual Meeting, White Sulphur Springs, 
West Virginia, 1955. Volume LIII 


The latest volume in one of medicine’s most important records 
of work-in-progress. Each of the eighteen papers gives in detail the 
experimental and clinical evidence on its subject and is followed 
by a summary of the discussion that took place at the meeting. 
Illustrated, $18.00 


+ 


— COLUMBIA UNIVERSITY PRESS, New York 27 —— 


BASIC COURSE IN 
ORTHOPTICS FOR 


TECHNICIANS 
For the Discriminating 
Eye Physician | American Orthoptic Council 
Depend on the Services of a | 
Guild Optician | June 20 to August 11, 1956 
@) | At the Department of Ophthalmology 
| College of Medicine 
| State University of lowa 
IN LYNCHBURG, VA. | 
A. G. JEFFERSON | Outstanding Faculty 
Exclusively Optical | For Applications and further information 


| write to 


Heamann M. Buatan, M.D. 
Department of Ophthalmology 
University Hospitals 

lowa City, lowa 
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POSTGRADUATE COURSE 


| 
SUMMER CONVENTION OF THE 
COLORADO OPHTHALMOLOGICAL 
SOCIETY 


and the 
UNIVERSITY OF COLORADO 
MEDICAL CENTER 
Denver, Colorado 
July 23, 24, 25, 26, 1956 
SYMPOSIUM—OCULAR MOTILITY 
Registration will be open to all members 
of the Society and qualified physicians on a 
limited membership basis. Tuition $50.00. 
GUEST LECTURERS 
Francis Heed Adler, M.D., Philadelphia 
Harold Whaley Brown, M.D., New York 
City 
Hermann M. Burian, M.D., Iowa City 
Arthur Janpolsky, M.D., San Francisco 
Complete program and details will be 
matled upon request to: 


Director of Postgraduate Medical Education 
University of Colorado School of Medicine 
4200 East Ninth Avenue 
Denver 20, Colorado 


THE WASHINGTON 
UNIVERSITY SCHOOL 
OF MEDICINE 


Department of Ophthalmology 


announces its 


THIRTY-SIXTH ANNUAL 
8-MONTH COURSE IN THE BASIC 
SCIENCES OF OPHTHALMOLOGY 


September 17, 1956-May 17, 1957 
1-WEEK INTENSIVE COURSE IN 


PATHOLOGY OF THE EYE 
AND ADNEXA 


October 14, 1956 


Both courses are limited 
For more detailed information write to: 


Department of Ophthalmology 
Washington University School of Medicine 
640 5. Kingshighway Blvd. 

St. Leuls 10, Missouri 


NEW YORK EYE AND EAR INFIRMARY 
A Course in Histopathology of the Eye 


June 4th-9th, 1956 
2 to 6 P.M. each day: Fee $100.00 


Address REGISTRAR 
218 Second Ave. 
New York City 3, New York 


It Will Pay You 


to look through the advertising pages of this Journal. 


cepted for the 


AMERICAN JOURNAL of OPHTHALMOLOGY 


We discriminate as to the quality and reliability of the advertising ac- 
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BRITISH JOURNAL OF 
OPHTHALMOLOGY 
Published monthly by 

| 


The British Medical Association 
Annual Subscription $13.50 


A comprehensive quarterly abstract of 
ophthalmology and cognate literature. 


Annual Subscription $13.50 


OPHTHALMIC LITERATURE 
| 
| 


Subscriptions to: 


GRUNE AND STRATTON, INC. 
381 Fourth Avenue 
New York 16 


New York, U.S.A. 


AMERICAN JOURNAL OF OPHTHALMOLOGY AXAXXIEX 


ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 
REDSLOB ROCHON. MAGITOT 
BAILLIART DUVIGNEAUD HARTMANN 
HAMBRESIN JEANDELIZE FRANCESCHETTI 
AMSLER LEPLAT PAUFIQUE 
DIAZ-CANEJA P.-V. MORAX MAGGIORE 
FRANCOIS 


Editor-in-Chief: Dr. A. MAGITOT 9 R. de MARIGNAN (Paris) 


The publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases and reports of the proceedings of European oph- 


This review is published by Messrs. Doin & Co. 
8 Place de l’Odeon Paris 6e 


Subscription rates: France and Colonies—4000 Fre. 
Abroad —4200 Fre. 
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Ophthalmologica 


Journal International d’Ophtalmologie — International 


Journal of Ophthalmology-Zeitschrift fiir Augenheilkunde 
Founded in 1899 by H. Kuhnt and J. von Michel. Continued by C. Behr and J. Meller 


Organ der Schweiz. Ophthalmologischen Gesellschaft -Organe de la Société Suisse d’Ophtalmologie 
Orgaan van het Nederlandsch Oogheelkundig Gezelschap -Organ for the Netherlands Ophth. Society 
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DISPENSING SERVICE 


Conover- Spaeth’ 
MAGNETIC CAMPIMETER 


*EDMUND 8B. SPAETH, M.D. 
PHILADELPHIA, PA. 


This new precision instrument gives 
accurate determinations and correct 
configuration of the visual field with 
great savings of time and effort. 
The Conover-Spaeth Campimeter 
is 24” square. It is placed on a table 
with the patient seated in front, his 
eye positioned 10” from the central 
fixation point. The operator, stand- 
ing behind the screen, facing the 
patient and looking directly into the 
patient's eye, is able to detect the 
slightest wavering. The test object is 
introduced to the visual field from a 
“Concealment Circle” and is con- 
trolled by a magnet from the back of 
the campimeter. The patient is not 


able to anticipate or even guess on 


109 N. Wabash Ave., et Wash. 
Chicago, Illinois 


Main Office: 


which radius or from which side, 
right or left, the test object will appear. 

This assures accuracy and elimi- 
nates time-consuming rechecking. 

The back of the campimeter is 
clearly marked in degrees of the 
circle and angles of vision to con- 
form to the standard Berens chart. 
Each radius tested is immediately 
entered on the chart . . . No markers 
to be placed or removed. 

The time saved in each examina- 
tion creates opportunities for more 
“fields’’ or other office work. 


VABSOLUTE ACCURACY 
VFAR FASTER 


Write for detailed information. 


OPHTHALMIC 
OPTICIANS 


Wholesale B Service 


Branch Offices: 


1920 W. Harrison St. at Ogden 
1139 Central Ave. Wilmette 


| 
INC. 
(formerly Belgard, inc.) 


Sun Glasses... 


and increase patient 
satisfaction 


and win the confidence of 
patients 


AN OPPORTUNITY 
TO INCREASE 
YOUR R VOLUME and perform a professional 


EVERY PATIENT who enters your door for a pair of prescription 
glasses is the BEST prospect for Cosmetan or Calobar sun glasses. 
How many of these patients leave your office and later purchase a pair 
of fits-ons or cheap sun glasses that do not give the patient the pro- 
tection and satisfaction he needs? 


HERE ARE A FEW HINTS: 


] Ask ever tient about his out- 
© doora ties — Golf? Tennis? 
Ski? Toboggan? Sail? Fish? 
Swim? 
y | Remind him about the effects 
© of glare and how it causes eye- 
strain, g ous tension. 
violet 
Cosmetan and C 
2 t outdoor Cosmetan or 
obar. If cost is a problem, 
perhaps you can a fol- 
w up date since —_ ve the 
prescription on 
4 Remind the patient that a tele- 


phone call is ail that is 
to make up his prescription with 
Cosmetan glasses. 


SPECIAL 


Coalobor 


SUN GLASSES 


Remember, that more sun glasses are sold before 
Decoration Day and the 4th of July. Geor your 
special effort to these dotes. 


orC sun 


4 | 
As ical 
erican tic 


